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HE use of transillumination as a diag- 
nostic aid in medicine has heretofore 
been largely confined to a very limited 
group of pathological conditions. Thus its use 
in inflammatory diseases of the sinuses is well 
known. A more limited yet equally important 
field has been in the differentiation. between 
solid tumors of the testis and hydrocele. A 
review of the literature has failed to reveal any 
reports dealing directly with the use of this 
method as a diagnostic aid in diseases of the 
breast. It is the purpose of this study to call 
attention to the value of transillumination in 
the diagnosis and interpretation of pathologi- 
cal conditions in the breast and to point out 
its special value in the localization of the le- 
sion in cases of bleeding nipple. 

The conception that the transmission of 
light through tissue might yield information 
of practical value in diagnosis was first 
developed among the members of the labora- 
tory staff during the routine examination of 
breast specimens. ‘The marked variation in 
the degree of translucence in different portions 
of normal and pathological tissue was espe- 
cially impressive. These observations suggested 
the possibility of establishing some points of 
difference between tumors of different density, 
such as benign and malignant tumors and 
especially between solid and cystic masses. 
This problem, instituted at the suggestion of 
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Dr. Ewing, was first pursued by Adair, who 
attempted to transilluminate breast tumors 
but encountered technical difficulties, chiefly 
due to the excessive heat developed by the 
transilluminating lamp. In the study of this 
problem the first procedure was the selection 
of a suitable source of light. The arc light, 
being the strongest source of light, was tested 
and compared with the Cameron transillum- 
inating electric lamp, and it was found that the 
latter yielded light of an intensity which al- 
most equalled that of the arc light.’ In view 
of the obvious advantages of the electric lamp 
over the arc light from a mechanical stand- 
point and especially the difference in the heat 
produced, the Cameron light was’ decided 
upon as the instrument of choice. 
TECHNIQUE 

The technique of transillumination of the 
breast is relatively simple. The examination 
is made in a totally dark room with the pa- 
tient sitting in a revolving chair opposite the 
examiner. The lamp is placed against the 
under surface of the breast and gradually 
moved as different areas in the breast are in- 
spected successively, the object being to place 
the particular portion in question directly be- 
tween the light and the examiner’s eye. By 


1 The author is highly indebted to Dr. G. Failla for his aid in conduct- 
ing these tests. 
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means of gentle pressure on the upper surface, 
thus compressing the organ between the hand 
above and the light beneath, the degree of 
translucence may be increased. ‘The tail of 
the breast is best transilluminated by placing 
the small curved lamp underneath the axillary 
fold, directing the light anteriorly. Both 
breasts are examined routinely, the normal 
side being transilluminated first to serve as a 
standard for comparison. 
MATERIAL 

The material upon which this study is based 
and the different pathological conditions which 
have been studied are shown in Table I. 


TABLE I.—-MATERIAL 

Pathological condition Cases 
Se Breer re ree Peer ier ee 75 
Benign solid tumors (adenofibroma) ............ 18 
Bleeding nipple (intracystic papilloma, duct car- 

NE ee ete ears Sette tel ere ie wie aracasie alt 12 
NE ork ih esti Hod wie botareeaiaik hao NTs a 42 
RRO rrr naar mare hp Pore Rarer ir 12 
Abscess... ...... pa eab ese chines ante end serene seis & 4 
SE rn ie Pyne ee re ee ea ee 5 
NI 55 aig ay lirn essa Seti ho dai eal orsa cedar A pwr 6 

MER tes bra erate 6,415 iad wee BNI ar RR 174 


The appearance of the transilluminated 
breast depends entirely upon its gross anatom- 
ical structure. The wide variation in the ana- 
tomical constituents of the normal breast is 
paralleled by corresponding differences in the 
degree of translucence. Fat is highly translu- 
cent whereas fibrous tissue is less so. Thus the 
fat breast transilluminates unusually well so 
that even when the breast is very large the 
light passes through readily. As the fibrous 
content of the breast increases, the degree of 
translucence is diminished. A breast which is 
the seat of “‘chronic mastitis” or epithelial hy- 
perplasia, the so-called “lumpy breast,”’is still 
less translucent. Here the opacity is caused 
by a hyperplasia of the duct and acinous epi- 
thelium. The dilated ducts and acini filled 
with desquamated epithelial cells do not permit 
the light to pass through readily. Thus it is 
found that portions of the breast which are 
thickened are more opaque than other areas in 
which the hyperplastic or inflammatory pro- 
cess is absent or less marked. 

It is important to point out that a certain 
rare type of breast is unsuitable for trans- 
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illumination. This is the large non-pendulous 
breast closely applied against the chest wall. 
Lesions located in the depth of this type of 
breast cannot be approached easily with the 
light as it is practically impossible to place the 
lesion between the light and the examiner’s 
eye. Superficial lesions, on the other hand, 
can be examined quite satisfactorily by trans- 
illuminating from side to side. 


SOLID AND CYSTIC TUMORS 


It has not been possible to detect any differ- 
ences in the shadows cast by benign and malig- 
nant tumors of the breast on transillumina- 
tion. Solid tumors are opaque to the light, the 
intensity of the shadow varying directly with 
the size of the mass and, to a certain extent, 
with its location in the breast. In this connec- 
tion it is important to stress one possible 
source of error. Small solid tumors located 
near the surface of the breast often give the 
false impression of being translucent. This 
is due to the diffusion of light around the 
tumor caused by the intense light closely 
applied to the small mass. ‘The proximity of 
the lamp to the mass is the main factor. On 
closer examination a faint shadow can usually 
be made out. Under these conditions it is im- 
portant to interpret the faintest shadow as 
positive for a solid mass. A similar optical 
illusion is reproduced when the light is applied 
directly against the palmar surface of the 
phalanges. The bones of the fingers appear to 
be translucent for the same reasons which 
have been pointed out. This error may be 
avoided by the reduction of the intensity of 
the light by means of the rheostat and the 
placing of the lamp away from the tumor. 

Cysts containing clear fluid have proved to 
be translucent, a finding which may be of con- 
siderable importance in differential diagnosis. 
Whereas in many instances the clinical find- 
ings are sufficiently positive to permit a differ- 
entiation between solid and cystic tumors of 
the breast, certain cases offer the greatest 
difficulty in this respect. Especially is this 
true in tense, deep seated cysts which, because 
of a secondary inflammatory process, exhibit 
skin adherence. Under these circumstances a 
simple cyst may give the impression of a firm 
solid tumor and in the presence of skin 
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adherence may lead to the diagnosis of carcin- 
oma. That this error may occur even in the 
hands of those with considerable clinical ex- 
perience is shown by the following cases: 


Case 1. Female, aged 38 years, stated that she 
had noted a tumor in the tail of the left breast for 6 
months. The swelling had increased in size slowly 
and had been associated with some pain. Upon 
examination there was found a firm, deep seated 
tumor, about 3 centimeters in diameter, located in 
the upper outer quadrant of the left breast. There 
was slight elevation of the nipple, a suggestion of 
skin adherence, and several enlarged nodes in the 
left axilla. A clinical diagnosis of carcinoma of the 
breast was made by three examiners independently. 
Transillumination of the breast failed to show any 
opacity in the region of the tumor, the mass being 
completely translucent. On the basis of the trans- 
illumination findings a needle was inserted into the 
mass and yielded 20 cubic centimeters of clear, straw 
colored fluid, thus causing a collapse of the tumor. 

CASE 2. A gross specimen consisting of left 
breast, pectoral muscles, and axillary contents, was 
sent to the pathological laboratory with the clinical 
diagnosis of carcinoma of the breast (this breast had 
not been transilluminated before operation). Palpa- 
tion of the gross specimen revealed a firm, somewhat 
movable mass in the central portion of the breast. 
The specimen was transilluminated and the mass 
found to be completely translucent. On the basis 
of these findings a diagnosis of cyst was made and an 
incision into the mass confirmed the diagnosis. The 
tumor was a benign cyst 3 by 4 by 4 centimeters, 
filled with clear, straw colored fluid. 


It is quite evident, therefore, that trans- 
illumination may be the only pre-operative 
means of establishing a diagnosis between cyst 
and solid tumor in a certain small but definite 
group of cases. 


HASMATOMA 


The opacity of blood to transillumination 
is demonstrated in cases of haematoma result- 
ing from injury to the breast. The trans- 
illumination findings in these cases may be of 
considerable help in the interpretation of the 
nature of the lesion and are often an important 
guide in treatment. The frequency with which 
a history of trauma preceding cancer of the 
breast is elicited is well known. In many in- 
stances further questioning fails to establish 
the presence of any definite relationship be- 
tween the trauma and the tumor. On the 
other hand, an occasional direct association 
between trauma and the appearance of a 


tumor cannot be escaped. In a certain group 
of cases a direct injury to the breast, sufficient 
to cause discoloration of the skin, is accom- 
panied by a distinctly localized tumor. In 
some cases there is definite dimpling of the 
skin. A differential diagnosis in this group 
between traumatic hamatoma and early car- 
cinoma is extremely difficult yet most impor- 
tant from a therapeutic standpoint. In the fol- 
lowing cases the transillumination findings were 
of considerable aid in the differential diagnosis. 


CasE 1. Female, aged 44 years. On December 18, 
1927, the patient fell and struck her right breast 
against the sharp edge of a scrubbing pail. Within 
24 hours she noted black and blue discoloration of 
the skin over the inner half of the right breast accom- 
panied by severe pain and moderate local tender- 
ness. One week after the injury, she developed a 
lump in the upper and inner portion of the right 
breast. Upon examination there was found a mass 
1.5 by 1.5 by 1.5 centimeters in the upper inner 
quadrant of the right breast close to the skin and 
adherent to it. There was definite dimpling of the 
skin. Transillumination of the breast showed an in- 
tense opacity 2.5 centimeters in diameter with 
irregular “fuzzy’’ edges extending into the sur- 
rounding breast tissue. The interpretation of the 
findings was that we were confronted with a trau- 
matic lesion and not a carcinoma. The lesion gradu- 
ally disappeared without treatment. With the dis- 
appearance of the tumor this area became more 
translucent. At the end of 3 months the opacity had 
completely disappeared and there was no clinical 
evidence of disease. 

CASE 2. Female, aged 44 years. Two weeks be- 
fore admission to the hospital the patient fell and 
struck the right breast against an iron bed post. 
This was followed by localized pain, tenderness, and 
discoloration of the breast at the site of injury. 
Examination showed a firm mass 2 by 2 by 2.5 centi- 
meters in the upper outer quadrant of the right breast 
with definite skin dimpling over it. Transillumina- 
tion showed a dense opacity in the region of the 
tumor varying in intensity, with an irregular peri- 
phery extending into the surrounding breast. One 
week later the skin dimpling had disappeared, the 
tumor was softer and smaller, and the opacity was 
markedly reduced in extent and intensity. Three 
months later the tumor had completely disappeared, 
and there was no opacity on transillumination. 


The transillumination findings in these cases 
are characteristic in several respects. The 
opacity is intense, being only such as is pro- 
duced by blood pigment. It varies in intensity 
in different parts corresponding to variations 
in the amount of unabsorbed blood in different 
portions of the hematoma. The edges are 
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irregular in outline and extend into the sur- 
rounding breast tissue beyond the palpable 
edges of the tumor. This irregularity is due 
to the extravasation of blood into the sur- 
rounding tissues. Finally, the opacity gradu- 
ally diminishes in intensity and extent and 
ultimately disappears completely. ‘These 
findings may be correlated readily with what 
is known to occur in the formation and ab- 
sorption of a hematoma, keeping in mind 
that the opacity is due to the blood pigments. 
The opacity found in these cases is unlike 
that seen in any other condition. It differs 
from that caused by an intracystic papilloma 
in that the latter produces a circumscribed, 
uniform shadow with sharply defined edges. 
It differs from the opacity of a solid tumor, 
such as carcinoma, in its intensity, which is 
never approached by any lesion in which 
blood pigments do not participate. 
ACUTE MASTITIS 

Five patients were observed with acute uni- 
lateral mastitis unassociated with lactation. 
The onset was acute, with sudden development 
of pain, oedema, redness, chills, and fever. 
Examination showed diffuse swelling of one 
breast with all the signsof acute inflammation, 
exquisite tenderness, and axillary adenopathy. 
The acute inflammatory process gradually sub- 
sided over a period of several weeks leaving a 
localized tumor which required several months 
to disappear completely. ‘Transillumination of 
the breast in these cases showed a diffuse 
opacity of the affected breast which gradually 
diminished as the inflammatory process sub- 
sided. In all these cases the complete trans- 
lucence of the breast was not re-established 
until 3 months after the acute process had 
begun to subside. The transillumination find- 
ings in this group of cases differ from those 
found in carcinoma in that the opacity at 
first involves the entire breast and gradually 
diminishes in extent and intensity, whereas in 
carcinoma the opacity is localized and either 
remains stationary or gradually increases. 


LACTATION-GALACTOCELE 


The lactating breast is found to be com- 
pletely opaque to transillumination. The opac- 
ity of milk is further demonstrated by the ap- 


pearance of a galactocele on transillumination 
which also fails to transmit light and is seen 
as a sharply circumscribed opaque area cor- 
responding to the location of the tumor. Since 
the differential diagnosis of galactocele from 
other lesions is usually not difficult clinically, 
the practical application of this finding is of 
limited value. In certain cases, however, in 
which the clinical diagnosis is otherwise in 
doubt, transillumination is of great aid in the 
interpretation of the nature of the lesion. 


TRANSILLUMINATION OF BLEEDING NIPPLE 


It is not within the scope of this paper to 
enter into a full discussion of the subject of 
bleeding nipple. It is desirable, however, to 
consider briefly the present conception of the 
pathological anatomy underlying this syn- 
drome in order to correlate these changes 
with the transillumination findings. A review 
of the literature indicates that the significance 
of a hemorrhagic discharge from the nipple 
is still a matter of dispute among clinicians and 
pathologists. Many investigators favor the 
view that a hemorrhagic discharge from the 
nipple of a non-lactating breast is evidence of 
a benign rather than of a malignant lesion 
and is almost a positive sign of intracanalicu- 
lar papilloma. (Bloodgood, Greenough and 
Simmons, Deaver and McFarland, Sistrunk.) 
Miller and Lewis, on the other hand, found 
the same proportion of benign and malignant 
tumors associated with this disease, and Judd, 
in a review of 100 cases, reached a similar con- 
clusion. The most detailed and comprehensive 
descriptions of these lesions is furnished by 
Cheatle. As a result of careful studies of 
whole sections of the breast he finds two 
types of papilloma as follows: The uniradicu- 
lar, usually multiple, occurring in the deeper 
portions of the breast and rarely malignant, 
and the multiradicular, usually occurring 
singly and near the ampulla of the ducts and 
more likely to undergo malignant degenera- 
tion. Ina recent study, Knoflach and Urban 
found the common lesion to be circumscribed, 
mostly single, occasionally multiple, papillary 
growths in ducts or acini showing the histo- 
logical features of a benign process. 

An interesting and important group of 
cases is that in which a hemorrhagic discharge 
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from the nipple exists with no palpable 
tumor in the breast. The underlying lesion in 
these cases usually consists of one or several 
minute papillomata located for the most part 
in the depth of the breast, which, because of 
their size and location, cannot be felt on pal- 
pation. Sometimes a slight localized thicken- 
ing furnishes a clue to the location of the 
lesion and pressure over this area causes an 
escape of blood from the nipple, but there re- 
main certain cases in which palpation of the 
breast fails to reveal any evidence of tumor or 
thickening, and accurate localization of the 
source of bleeding is impossible. Bloodgood 
refers to 2 cases in which the breast was re- 
moved and small papillomatous cysts contain- 
ing blood were found when the breasts were 
sectioned. In 5 other cases with a discharge 
and no palpable tumor, no operation was per- 
formed, the hemorrhagic discharge disap- 
peared and the patients remained well. Miller 
and Lewis recognize this group of cases. ‘They 
state that when a serohamorrhagic discharge 
occurs and no tumor is palpable, the lesion is 
in all probability a small benign intracanalicu- 
lar papilloma situated deep in the substance 
of the breast and that it should be removed. 
Knoflach and Urban discuss this group of 
cases and point out the difficulties in localiza- 
tion of the lesion and in treatment. They 
state that in many cases it is not possible to 
locate a point at which pressure causes bleed- 
ing from the nipple even after repeated ex- 
aminations. 

It is quite obvious, therefore, that any pro- 
cedure which would enable a more accurate 
localization of the lesion and a better con- 
ception of the distribution of the disease 
throughout the breast would be of consider- 
able practical aid in the treatment of these 
cases. As has already been pointed out, the 
marked opacity of blood is one of the most 
striking features of the transillumination of 
tissues. The intense opacity of haematoma of 
the breast has already been referred to. From 
these observations it was logical to suspect 
that the underlying lesion in cases of bleeding 
nipple, being essentially a bleeding process, 
might yield to localization by transillumina- 
tion, a suspicion which was readily confirmed 
when the first case was examined by this 
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method. It soon became evident that this 
simple procedure was an invaluable aid in de- 
termining the localization and extent of the 
lesion and the distribution of the process. 

The appearance of the transilluminated 
breast associated with bleeding from the nip- 
ple depends upon the gross anatomy of the 
disease. Thus a single localized papilloma in 
a duct or acinus presents an opacity of corres- 
ponding shape and size, an opacity which is 
characterized by two specific features; namely, 
its intensity and its sharply outlined peri- 
phery. In its marked opacity it differs from 
shadows cast by any other lesion not associ- 
ated with blood pigment. In its sharply cir- 
cumscribed outline it differs from the irregular 
“‘fuzzy”’ appearance seen in haematoma or the 
faint indistinct periphery of solid non-circum- 
scribed tumors. In several cases not only the 
papilloma itself has been localized but the 
duct leading to the nipple filled with blood clot 
could be followed throughout its course. 

Cases in which the breast is the seat of mul- 
tiple papillomata present a striking appear- 
ance. In some cases as many as six discrete 
opacities were seen, each probably correspond- 
ing to a minute papilloma ina duct. In these 
cases no tumor could be felt on palpation, and 
attempts to localize the lesion by pressure 
were futile because of the diffuseness of the 
process. That the opacity is due mainly to 
the blood and not to the papilloma is sug- 
gested by the fact that when the dilated duct 
or cyst is emptied by constant pressure the 
opacity diminishes markedly and often com- 
pletely disappears, and that when the duct is 
refilled by gentle massage of the breast the 
opacity promptly reappears. An incidental 
finding of interest is the discovery in several 
cases of similar opacities in the opposite breast 
from which no bleeding had been detected. 
Since no pathological proof is available, the 
cause of these opacities cannot be stated with 
certainty, although it is logical to assume 
that this finding indicates a similar process in 
the apparently normal breast, in which bleed- 
ing from the nipple does not occur because of 
the failure of such lesion to communicate 
freely with a terminal duct, the bleeding per- 
haps being less active and therefore slowly 
absorbed. 
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MULTIPLE PAPILLOMATA 


Whereas in most cases a hemorrhagic dis- 
charge from the nipple is caused by a single 
localized and circumscribed lesion, the under- 
lying cause in some cases consists of a diffuse 
pathological process consisting of numerous 
minute papillomata in dilated ducts. Although 
the association of this process with certain 
cases of bleeding nipple has been previously 
recognized, a clinical differentiation of these 
cases from those in which a single lesion is the 
causative factor has not heretofore been pos- 
sible. This group of cases presents an impor- 
tant therapeutic problem. Thus Knoflach and 
Urban advise a complete mastectomy in these 
cases as against a local excision in the other 
group. Their procedure consists in local 
excision of the suspected area, and, if the mi- 
croscopic examination of the excised specimen 
indicates a diffuse process, a second operation 
is performed and the entire breast is removed. 
This double procedure is necessitated by the 
inability to differentiate clinically between 
cases of single and multiple lesions. These 
authors report 3 cases in which local excision 
alone failed to stop the bleeding from the 
nipple, one case requiring a second operation. 
They warn against a too narrow excision be- 
cause of the danger of leaving pathological 
tissue in the breast. Transillumination of the 
breast in these cases presents a striking picture 
consisting of multiple small opacities through- 
out the affected breast and sometimes also in 
the opposite breast. The opacities are intense, 
discrete, and localized. The following case is 
of special interest in this connection. 

Case 1. L. G. Aged 45 years, was admitted to 
the hospital May 19, 1926. Two weeks before ad- 
mission she had noted a small amount of bleeding 
from the right nipple. Upon examination no tumor 
or thickening could be made out in either breast. 
Point pressure over an area in the upper inner 
quadrant of the right breast caused an escape of 
blood through the nipple. In May, 1926, 2 X-ray 
treatments were given over the right breast. Two 
similar treatments were given in December, 1926, 
and one in July, 1927. Following each treatment the 
bloody discharge stopped for varying periods, at one 
time for as long as 6 months. In January, 1927, a 
localized thickening was first noted about 4 centi- 
meters above the right nipple and in December, 
1927, a local excision of this segment was performed. 
Examination of the specimen showed it to be com- 
posed of a small butter cyst 1.5 centimeters in diam- 


eter, directly connected with a dilated duct and 
filled with a thick pasty material. The walls of the 
duct and cyst were smooth and no papilloma could 
be found. Bleeding from the right nipple continued 
after the operation. In March, 1928, two high vol- 
tage X-ray treatments were given over the breast 
and there has been no bleeding since. Transillumina- 
tion of the breasts in this case was first carried out 
on July 15, 1928, 8 months after operation. The 
right breast showed a healed incision with no opacity 
at the operative site. In the areas indicated on the 
diagram there were two small sharply circumscribed 
opacities presenting the characteristic appearance 
found in these cases. Upon transillumination of the 
left breast, multiple opacities of a similar nature 
were found closely grouped in the region of the areola. 
(See Table II, Case 6.) 


Thus it is seen that in this case we encounter 
a pathological process which is widespread 
and present in both breasts and which cannot 
be differentiated clinically from those cases of 
bleeding nipple in which the underlying cause 
is a single papilloma in one breast. The in- 
ability to localize the disease and determine 
its extent is embarrassing from a therapeutic 
standpoint as is well illustrated by the failure 
of the local excision to eradicate the disease. 
It is also quite evident that a narrow local 
excision in these cases is useless. ‘The wide 
extent of the process calls for a radical surgical 
procedure if the whole disease is to be eradi- 
cated. The ultimate fate in those cases in 
which opacities are found in the non-bleeding 
breast is not known. A point of special inter- 
est is whether such a breast will eventually 
develop bleeding from the nipple. 

Table II shows the findings in 12 cases of 
bleeding nipple examined by transillumina- 
tion. Localization was possible in all cases 
in which the discharge was distinctly bloody 
except in 2 instances. In several cases a re- 
examination was necessary and the lesion 
finally localized when a discharge which was at 
first serous in character became more sanguin- 
eous. In several cases localization was not 
possible because following repeated examina- 
tions by palpation the cyst or duct had emp- 
tied itself. In these cases subsequent trans- 
illumination before palpation of the breast 
readily demonstrated the characteristic opac- 
ity. In 4 cases a single localized tumor or 
thickening in the breast could be detected by 
palpation. Of 9 cases in which the palpation 
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findings were negative, localization by trans- 
illumination was possible in 7 instances. Nine 
cases presented one opacity indicating a single 
localized lesion whereas in 3 cases 2 or more 
opacities were demonstrated in the affected 
breast, indicating multiple lesions. In 2 cases, 
opacities were noted in the opposite breast 
from which no bleeding had been detected. 
The transillumination findings were confirmed 
at operation in 7 cases. In those cases in 
which no tumor could be palpated the trans- 
illumination findings were utilized by the sur- 
geon as a pre-operative measure and the local- 
ization reported to have been an accurate 
guide in the operative procedure. ‘Three cases 
in which the lesion had been removed were 
subsequently examined with the light, and in 
all instances the opacity had completely dis- 
appeared. In 1 case, operative removal of 
the lesion as determined by palpation failed 
to stop the bloody discharge. Subsequent 
transillumination in this case demonstrated 
multiple opacities in both breasts thus indi- 
cating that the operative procedure had re- 
moved only a portion of the diseased tissue. 
Three patients have been treated by external 
radiation. The bleeding has stopped in 2 
cases. In 3 cases, the lesion was located by 
transillumination but the subsequent course 
is at present unknown. In one case of bleeding 
nipple in which no opacity could be demon- 
strated the excised specimen showed early 
duct carcinoma and no evidence of papilloma. 
This finding corroborated the negative trans- 
illumination findings. 

It is important to emphasize that when the 
discharge from the nipple is not distinctly 
hemorrhagic localization by transillumina- 
tion is often impossible. 


SUMMARY AND CONCLUSIONS 


1. A study of 174 cases of pathological con- 
ditions of the breast has demonstrated that 
transillumination is a valuable aid in differen- 
tial diagnosis and treatment. 

2. The transillumination findings vary in 
the different types of normal breast, depending 
chiefly upon the relative content of fat, fibrous 
tissue, and epithelial elements. 

3. Acute, subacute, and chronic inflamma- 
tory processes present a diffuse opacity in the 


affected area which diminishes and disappears 
as the inflammation subsides. 

4. Solid tumors are opaque, the degree of 
opacity depending upon the size and location 
of the mass. The character of the opacity, 
however, does not permit a differentiation be- 
tween benign and malignant tumors. 

5. Cysts filled with clear fluid are translu- 
cent, a finding which may be of considerable 
value in a differential diagnosis between car- 
cinoma and tense deep lying cysts which dis- 
play skin adherence and present the clinical 
features of a malignant tumor. 

6. The intense opacity of blood is one of 
the most characteristic and important findings 
in the transillumination of tissue. 

7. Traumatic hematoma presents a char- 
acteristic appearance on transillumination. 
The opacity is intense, uneven, irregular in 
outline, and disappears as the blood is ab- 
sorbed. This finding may be utilized in the 
differential diagnosis from carcinoma in those 
cases of hematoma in which skin adherence 
is a prominent feature. 

8. Intracystic or duct papilloma associated 
with a hemorrhagic discharge from the nipple 
presents a characteristic and specific appear- 
ance on transillumination. The opacity is 
intense, uniform, and sharply circumscribed. 

g. Transillumination is of special value in 
those cases of bleeding nipple in which no 
tumor can be palpated. In these cases, in 
which localization of the lesion has heretofore 
been difficult or impossible, transillumination 
usually enables localization of the lesion and 
thereby directly indicates the site for oper- 
ative removal. 

10. Transillumination furnishes a method 
of differentiating between cases of bleeding 
nipple due to a single localized papilloma and 
cases in which multiple papillomata constitute 
the underlying cause. This finding is of con- 
siderable practical importance in offering the 
only pre-operative method of interpreting the 
nature of the process and indicating the extent 
of the disease. 

11. The practical importance of differenti- 
ating between single and multiple papillomata 
is demonstrated by those cases in which the 
removal of a duct papilloma has failed to cure 
the disease but which on subsequent trans- 
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Fig. 1. Fig. 2. Fig. 3. 





Fig. 4. 

Fig. 1. The normal breast when transilluminated, 
demonstrating the position of the light during the exami 
nation, 

Fig. 2. A diffuse opacity found on transillumination 
of a breast which is the seat of “chronic mastitis.”’ 

lig. 3. The appearance of a solid tumor in the breast 
when transilluminated. The character of the opacity is 
the same in benign and malignant tumors. 

Fig. 4. The appearance of a traumatic hematoma of the 


illumination have shown several opacities in- 
dicating multiple lesions. 

12. Transillumination is a simple, safe, and 
valuable aid in the interpretation of patho- 
logical conditions in the breast and is recom- 
mended as a useful diagnostic procedure in 
the routine examination of this organ. 


The author is highly indebted to Drs. W. S. Stone and 
Lloyd Craver for their interest and many helpful sugges 
tions and to Drs. B. J. Lee and Frank Adair of the breast 
division for their co-operation and courtesy of placing 
their material at the disposal of the author. 


Fig. 5. Fig. 6. 
breast when transilluminated. The opacity is intense, 
uneven, and irregular in outline. 

Fig. 5. The appearance of an intracystic papilloma and 
dilated duct filled with blood in a case of bleeding nipple 
as seen on transillumination. 

Fig. 6. The appearance of multiple papillomata as seen 
on transillumination. The straight line represents the site 
of local removal of one lesion which failed to stop the 
bloody discharge. Opposite breast showed five opacities. 
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A CLINICAL STUDY OF EIGHT CASES OF MYOMA MALIGNUM 
BERNARD F. SCHREINER, M.D., F.A.C.S., Burrato, New York 


State Institute for the Study of Malignant Disease, Burton T. Simpson, M.D., Director 


MONG 1,205 cases of tumors of the 
uterus which have been examined and 
treated at the State Institute during 

a period of 14 years, 1914 to 1929, 845 were 
epithelioma of the cervix; 41 were adenocar- 
cinoma of the cervical canal; 121 were adeno- 
carcinoma of the fundus of the uterus; 1 was 
epithelioma of the fundus of the uterus (meta- 
plasia); 197 were leiomyoma (fibroids); and 8 
were malignant leiomyoma. 

The percentage of malignant leiomyoma of 
all tumors of the uterus in this series is six- 
tenths of one per cent. Various authors 
(Ewing and others) give the percentage of 
malignant leiomyoma as it occurs among 
fibroids as being 1 to 10 per cent; ours showed 
a little less than 4 per cent, all of which were 
recurrences after operation. 

Rather than attempt a résumé of the histo- 
pathology in this disease I would urge all to 
read Ewing’s short article on ‘““Myoma Malig- 
num” which begins: ‘‘In a group of cases, now 
rather numerous, leiomyoma: has_ proved 
malignant, breaking its natural boundaries 
and producing metastases in liver, lungs, 
kidney, peritoneum, and lymph nodes, thereby 
acquiring the designation myoma_ malig- 
num.” In this article he states clearly and 
concisely his own interpretation as well as that 
of Evans, Cullen, Winter, and many others 
who systematically examined numerous por- 
tions of fibroids of the uterus. Macroscopi- 
cally and histologically they describe pictures 
of these growths, varying all the way from 
very cellular areas which showed the evidence 
of active proliferation up to the most pro- 
found pictures of true malignancy, being 
careful to point out that some of these histo- 
logical pictures described may be still within 
the realm of benign tumors or may be un- 
questionably malignant. In addition to these 
references a paper by Propér and Simpson in 
1919 should not be overlooked. 

The age incidence at the time of admission 
was one, each, 24, 25, 31, 48, 50, 52, 61, and 
63 years. 


Six of these women were married, 2 were 
unmarried. In only one instance was there a 
hereditary history of cancer. The blood 
Wassermann reaction was negative in each of 
these cases. There was a history of from 1 to 
6 pregnancies in 6 cases, 2 had had a mis- 
carriage. Previous treatments in these 8 
cases consisted of panhysterectomy in 3 
instances and supravaginal amputation in 5 
instances which were performed from 1 month 
to 8 years prior to their admission to the 
Institute; one case had had radium treatment. 

As there are so few cases a short résumé 
of the case histories seems worth while. 


Case 5422. Married, age 25; 6 pregnancies, no 
menstrual disturbance until a severe bleeding oc- 
curred after her last pregnancy in July, 1918. She 
had a panhysterectomy performed in the following 
November, and sections of the uterus were diag- 
nosed as spindle-cell sarcoma. In January, 1919, 
she was admitted to the Institute with a recurrence 
in the vault of the vagina and broad ligament areas 
which was treated with radium tube against the le- 
sion and radium applied over the pelvis. The bleed- 
ing was controlled but the tumor progressed rapidly, 
metastasizing, causing death 8 months after ad- 
mission. Postmortem showed recurrences in the 
pelvis causing hydronephrosis, metastases of the 
mesentery, aortic lymph nodes, and ribs. (Vig. 1.) 

CASE 6698. Married, aged 48 years, had had three 
normal pregnancies. Menstrual history normal until 
the age of 43 when she complained of pain in the 
pelvis. Examination showed tumor of the uterus for 
which she had a supravaginal amputation in May, 
1917. Histological examination showed leiomyoma. 
In December, 1920, she had a tumor removed from 
the broad ligament area, section of which showed 
malignant leiomyoma. She was referred here for 
postoperative radiation and at the time of our ex- 
amination in March, 1921, the cervix which re- 
mained showed laceration; there was a recurrent 
tumor mass in the region of the left broad ligament 
area. She was treated with radium packs applied 
over the pelvis which resulted in a disappearance of 
the tumor in the left pelvis in 6 weeks. She gained 
37 pounds in the succeeding 15 months with no evi- 
dence of recurrence, was apparently well for 3 years 
when the tumor recurred, metastasis in the liver 
causing death 3 years 8 months from the time of 
admittance. 

CasE 7471. Single, aged 52 years. Menstrual 
history normal, menopause at the age of 44. In the 
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Fig. 1. Cast 5422. Photomicrograph of one of the 
metastatic nodules removed at autopsy. 


summer of 1920, at the age of 50, she began to have 
pain in the pelvis and there was a tumor mass in the 
uterus which grew rapidly. A supravaginal ampu- 
tation was performed in August, 1920, for supposed 
fibroid; section of the tumor showed malignant leio- 
myoma. One year later she began to have symptoms 
of partial obstruction of the bowel and when she 
came here in March, 1922, examination showed a 
tumor mass filling the pelvis, causing pressure on the, 
rectum and partial obstruction of the bowel. She 
was treated with radium packs and high voltage 

X-ray from March, 1922, to January, 1923, at which 

time regression of the tumor with general im- 

provement in health was noted. In February, 1923, 

a tumor mass in the upper abdomen appeared and 

caused oedema and swelling of the legs and genitals. 

She grew progressively worse and died 1 year and 11 

months from the time of admittance. 

CASE 8398. Married, age 24 years; 1 miscarriage 
at 3 months. Menstrual history normal except for 
profuse flowing. In February, 1924, the menstrual 
periods were excessive and a tumor of the uterus was 
diagnosed. Supravaginal amputation was performed 
and sections of the fibroid showed malignant leio- 
myoma. In March, 1924, 1 month after operation, 
she was admitted to the Institute and treated with 





Fig. 2. Case 10760. X-ray photograph of the lungs 
showing metastases from the tumor. November 22, 1928. 


high voltage X-rays through the pelvis. She has 
been free from recurrence for 4 years and 9 months. 

CASE 772. Single, age 50 years. Menstrual history 
showed irregularities. all her life. In 1916, when 42, 
she began to have severe abdominal pain and dis- 
charge from the vagina, profuse flowing at the 
periods, and in 1917 and 1918 she had growths re- 
moved from the uterus, with temporary relief. She 
had a panhysterectomy performed in 1919. ‘There 
was no histological report obtainable at this time. 
Bleeding recurred and in 1920 she had radium treat- 
ment with improvement for 1 year, recurrence of 
bleeding and radium treatment again in 1921 and 
again in 1922. She was then free from trouble until 
December, 1923, at which time bleeding recurred 
and she began to lose weight. She was referred to me 
in April, 1924, for treatment. The entire pelvis was 
filled with an infiltrating tumor mass and there was 
ulceration in the vaginal wall. Section of tissue re- 
moved at this time showed malignant leiomyoma. 
She was treated with radium applied internally and 
high voltage X-rays. She was unimproved and died 
from metastases 1 year and g months from the time 
of admission. 

CASE 9513. Married, age 31 years; 1 child is living; 
she had 1 miscarriage at 7 months. Menstrual history 
was normal up to 30, at which time she had a severe 
hemorrhage, March, 1925. In June, 1925, she was 
operated upon for a fibroid; supravaginal amputa- 
tion was performed and section of the tumor was 
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malignant leiomyoma. Six months later she began 
to have bleeding again which continued until she 
was admitted to the Institute in March, 1926. At 
this time examination revealed a large, fungating 
tumor filling the upper end of the vagina and in- 
filtrating into the broad ligament areas. She was 
treated with radium implanted into the tumor and 
high voltage X-rays over the pelvis for a period of 
1 year and 8 months. She was relieved for a year, 
then had a recurrence in the vagina and an extension 
in the pelvis which caused her death 2 years and 3 
months from the time of admittance. 

CasrE 10143. Married, age 61 years. Menstrual 
history, normal; menopause at the age of 55. In 
September, 1922, when 57, she began to flow. ‘This 
continued until the removal of uterine polyp in 
May, 1923; she was free from trouble for 3 months 
when bleeding recurred. A uterine polyp was re- 
moved one month later and again she was free from 
symptoms for 4 months. In January, 1926, a con- 
tinual bleeding recurred, a uterine polyp was re- 
moved in April, 1926, and there was no recurrence 
of bleeding until September, 1926. Supravaginal 
amputation was performed in October, 1926. No 
histological examinations were made up to this time. 
In January, 1927, she again noticed a little bloody 
discharge and in March, 1927, at the time of her 
admission to the Institute, there was a tumor mass, 
which was ulcerating, and which involved the cervix 
and extended into the left broad ligament area. 
Sectons of this tumor showed it to be malignant leio- 
myoma. She was treated with radium implantation 
and tubes in the vagina, supplemented with high 
voltage X-rays. There was local improvement but 
she died in 7 months, following an extension of the 
disease in the pelvis. 

Case 10760. Married, age 63 years. Menstrual 
history, normal; menopause at 40. She had one 
child. At the age of 55 she began to flow profusely 
and had a panhysterectomy performed for multiple 
fibroids. We were unable to obtain any section of 
this material. She was well for 7 years following the 
operation. Then her legs began to swell and later 
she noticed that the lower abdomen was growing 
larger, but there was no discharge from the vagina. 
At the time of her admittance, February 1, 1928, 
examination showed a large tumor mass filling the 
whole pelvis, extending above the umbilicus; pelvic 
examination showed this mass to be fixed on the 
right side. On February 4, exploratory laparot- 
omy revealed a solid tumor mass with areas of 
softening, which was fixed in the right pelvis, loops of 
intestine, caecum, and bladder were adherent, in- 
operable. A large quantity of broken down tumor 
tissue was removed, sections of which proved to be 
malignant leiomyoma. High: voltage X-rays were 
given which has caused regression of the tumor 
mass in the abdomen. X-ray pictures of her chest 
show metastases in the lungs. (Fig. 2.) 


SUMMARY 

A study of these 8 case records reveals four 
important facts: (a) that malignant myoma 
does occur in any decade, (b) that in ananalysis 
of the symptomatology there are no pathogno- 
monic symptoms of this disease, (c) that the 
operative treatment as it was carried out in 
these 8 cases was inadequate as is demon- 
strated by the recurrences after intervals of 
time following operation, (d) that the surgeons 
in general should heed and act upon the 
laboratory reports of suspected or definitely 
proved malignant myoma and insist on thor- 
ough radiation as soon after operative in- 
terference as the healing of the wound will 
permit. Only in this way can the patient receive 
the best insurance against local recurrence. 
The disease causes death by its local recur- 
rence which results in mechanical interference, 
such as partial or complete obstruction of the 
bowel, pressure on the ureters resulting in 
hydronephrosis and dilated ureters, and by 
widespread metastases, as was demonstrated 
in 3 cases of this series. 


CONCLUSIONS 


1. In our statistics malignant myoma of 
the uterus occurs in six-tenths of one per cent 
of all uterine tumors examined. 

2. Of the 8 cases one case is clinically well 
4 years g months. In this case radiation 
treatment was used one month after opera- 
tion. ‘The end-results of the other seven cases 
have been poor. 

3. Palliative results have been obtained in 
a few instances. 

4. Myoma malignum causes death by di- 
rect extension and by metastases. 

5. All fibroids should be examined micro- 
scopically, and if a suspicion of malignancy is 
found such patients should be subjected to 
postoperative radiation immediately. 
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THE SURGERY OF INFILTRATING TUMORS OF THE BRAIN 


WITH SPECIAL REFERENCE TO THE ASTROCYTOMATA AND THEIR REMOVAL 
BY ELECTROSURGICAL METHODS USE! 


CHARLES A. ELSBERG, M.D., F.A.C.S., NEw York 


URING the past decade, due to many 
advances in technique and in methods 
of localization, infiltrating tumors of 

the brain previously considered irremovable 
both on account of size and of location have 
been attacked by the neurosurgeon with 
growing confidence and with increasing suc- 
cess. 

The belief once expressed that the immedi- 
ate and later results of simple decompressive 
operations were as good as those obtained 
after the excision of subcortical infiltrating 
growths, has had to be greatly modified. Not 
only is it feasible, from the standpoints of 
technique and of results obtained, to excise 
parts of tumor containing lobes of ‘the brain, 
but we now know that there are growths that 
are so soft in consistency that they can be 
almost entirely eradicated by suction and 
thorough cauterization. 

While one may not be in sympathy with the 
proposal to excise a large part of one cerebral 
hemisphere for a tumor within it, experience 
has shown that considerable of one cerebellar 
hemisphere can be removed with often sur- 
prisingly few disturbances, and there has been 
a growing tendency to be more and more radi- 
cal in the excision of infiltrating growths of 
the brain- both those above and those below 
the tentorium. 

These advances in brain tumor surgery 
have been made possible, to no small degree, 
through the better understanding of tumor 
symptomatology and by the appreciation 
that growths of different histological struc- 
ture may and do vary greatly in their clinical 
course. It is no longer sufficient to make the 
diagnosis ‘‘ brain tumor’”’; the neurologist and 
neurosurgeon must think and speak in terms 
of this or that type of growth. 

When the classical studies of Bailey and 
Cushing on tumors of the glioma group were 
published, light was thrown on a road along 
which many of us had stumbled in darkness. 


It is probable that the future will witness 
many alterations both of classification and of 
terminology, but the principle of clinical and 
anatomical tumor grouping based upon tumor 
histogenesis is a solid foundation for all future 
work, 

From their relative frequency, three types 
of infiltrating tumor deserve special consider- 
ation—the spongioblastomata, medulloblas- 
tomata, and astrocytomata. 

Rarely, however, is the structure of these 
growths made up of one type of cell—a care- 
ful histological study of each tumor will show 
areas in which there are both more and less 
differentiated types of glia cells; it is from the 
predominance of the one or other cell type 
that the tumor derives its clinical character 
and has been given its histological nomen- 
clature.” 

The spongioblastoma is a rapidly growing 
tumor which occurs most often in adults be- 
tween 40 and 5° years of age, in or near one 
temporal lobe, and is the most malignant type 
of primary growth of the central nervous 
system. Metastases are rare, but the growths 
are truly invasive and they may become ad- 
herent to and extend through the dura so as to 
involve bone. Clinically, they are often charac- 
terized by an acute onset and a rapid advance 

2 Before a final report of the histological nature of a brain tumor can 
be rendered, sections should be made from various parts of the growth. 
It is not at all rare to find, for example, in sections from an astrocytoma, 
areas in which there are many glioblastic cells of the type seen in spon 
gioblastoma multiforme, and, in this latter type of tumor, areas in which 
astrocytes predominate. These facts were especially brought home to 
me by the studies of Dr. Davidoff of the tumor material in the New York 
State Psychiatric Institute and of some of that from the Surgical Clinic 
of the New York Neurological Institute. 

If the microscopical examination of a presumed astrocytoma reveals 
an area with the characteristic histology of the tissue seen in the spon 
gioblastomata, one might well ask oneself the question: should not the 
growth be considered a spongioblastoma just as for example an adenoma 
in which an area characteristic of carcinoma is met with is classified as a 
carcinoma or an adenocarcinoma? To support such a viewpoint is the 
fact that, undoubtedly, recurrences after the removal of an astrocytoma 
may run a more malignant course, and the histology of the growth i 
sometimes found to be altered and to correspond more to that of a 
spongioblastoma multiforme. On the other hand, areas of undifferen 
tiated glia cells are so often met with in tumors which both from their 
predominant histology and their clinical course are astrocytomata, that 
much confusion would result and the advances that are being made 
would be greatly slowed up, if in the present state of our knowledge, 
such a viewpoint was accepted. For the present, therefore, it is better to 


base the classification of these brain tumors on the predominant type of 
cell of which they are composed. 


1 From the Surgical Services of the Neurological Institute and Mt. Sinai Hospital. 
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Showing the location and size of the 
tumor (diagrammatic). 


Fig. 1. Case 2. 


of symptoms, so that, unless influenced by 
surgical therapy, the disease may run its 
course to a fatal termination within 2 or 3 
months. Intense headache, mental dilapida- 
tion, marked signs of increased intracranial 
pressure, are almost the rule, and rigidity of 
the neck, unequal pupils, and various degrees 
of motor and sensory disorganization are 
frequent. The symptoms are due not alone 
to the tumor itself but to the very marked 
cedema and ‘‘swelling” of the lobe in which 
it is situated. ‘The spongioblastomata formed 
30 per cent of Cushing’s and 41 per cent of 
our verified clinical cases.' 

The medulloblastoma is not as malignant in 
its course as the spongioblastoma, and the 
progress of symptoms may, for a considerable 
period, be a slow one. ‘This variety of glioma 
occurs most often in children, especially in 
the superior vermis, on the roof and caudal 
extremity of the fourth ventricle. Clinically, 
this growth appears more malignant on ac- 
count of the early occurrence of obstruction 
in the cerebrospinal fluid pathways, and be- 
cause, after the tumor has reached a certain 
size, it appears to change its character from 
that of a fairly well encapsulated growth to 
one which invades more and more of the cere- 
bellar tissues and the meninges. On account of 
their location, these ‘‘ midline” tumors may, 
for a considerable period, cause few cerebellar 
disturbances, and marked symptoms referable 


! Neurological Institute series. 
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Showing the tumor exposed by inci 
(Elaborated from surgeon’s operative 


lig. 2. Case 2. 
sion of the cortex. 
sketch.) 


to one or other cerebellar lobe may occur only 
when there is a secondary cyst or after the 
growth has burst through its capsule and has 
invaded one hemisphere.? The medulloblasto- 
mata occurred in 11 percent of Cushing’s series 
and in 20 per cent of our cases* of verified 
infiltrating tumors of the brain. 

The more differentiated gliogenous growths, 
especially the highly differentiated fibrillary 
and protoplasmic astrocytomata increase in 
size more slowly than either the spongioblas- 
tomata or the medulloblastomata. The clini- 
cal course is correspondingly slow, and they 
are very prone to undergo calcification or 
cystic changes. Many of the symptoms 
caused by these growths are due entirely to 
pressure, and it is rare to find, at operation, 
the marked brain hyperplasia and oedema 
that is almost a regular feature in the spongio- 
blastomata. The astrocytomata are the most 


2 In every instance of this kind, even if the folia of the vermis do not 
appear broadened or flattened, the lower end of the superior vermis and 
the region of the caudal extremity of the fourth ventricle must be ex 
posed. The presence of xanthochromic fluid, discovered by puncture of 
one cerebellar lobe, is not sufficient evidence that the growth is in that 
hemisphere. Secondary cysts or lateral diverticula of the fourth ven- 
tricle are not rare. 


3 Neurological Institute series. 
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Fig. 3. Case 2. Showing the recurrent tumor exposed at the second operation. 
(Elaborated from surgeon’s operative sketch.) 


favorable of the infiltrating growths for radical 
surgical extirpation. In many instances the 
tumor itself is of relatively small size although 
the cyst may have considerable dimensions. 
In Cushing’s series 36 per cent, and in ours, 
20 per cent of the gliomata belong to the 
astrocytoma group. 

The first experience of the writer with this 
type of case recognized as such, was the 
following: 


Case 1. M.S.H. 252520, a professional song 
writer, 33 years of age, began to suffer, in 1920, 
from convulsive seizures which affected the limbs of 
the left side. Under luminal treatment, the attacks 
became less frequent until 1924, when they recurred 
and were followed by increasing weakness of the left 
upper extremity. In March of 1925, he was admit- 
ted into the hospital, an osteoplastic flap turned 
down under novocain and a large infiltrating tumor 
exposed in the posterior part of the right frontal 
lobe. As the patient stood the operation badly, a 
specimen was removed for verification and the bone 
flap was returned into place with a liberal bone and 
dura defect for decompressive purposes. There was, 


at first, some improvement, but after a few weeks the 
convulsions recurred and became more and more 
frequent until finally he was in a status epilepticus 
with an almost complete loss of power in the left 
upper and lower extremities. 

May 13,1925. Again under novocain anasthe- 
sia, the bone flap was turned down, and a mass of 
tumor tissue about the size of a golf ball was re- 
moved in fragments. ‘This second operation was 
better borne, and after it he recovered so much 
power that he could be discharged on June 6, free of 
symptoms and “‘practically well.’’ He was well 
and at work for about one year before he had 
another convulsive seizure and in the ensuing 12 
months he had an occasional attack with a slowly 
progressive weakness of the affected limbs. He was 
readmitted in April, 1927, with a spastic hemiplegia 
and sensory symptoms on the left side of the body. 

May 14, 1927. A third operation was done 
under novocain. The flap was again turned down 
and a tumor mass about 3 by 2 centimeters in size 
was found and excised from the area of the previous 
operation. When heleft the hospital after an unevent- 
ful postoperative course, there had been some im- 
provement in the power of the paretic limbs and he 
had not had any convulsive seizures. Two months 
later he was able to get about with the help of a 
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Showing the location of the tumor. 


Case 3. 


Fig. 4 A. 


cane, although there had been little improvement in 
the power of the left hand. He was able to be about 
until the end of 1928. The last note (January to, 
1929) states: ‘Can not walk and is incontinent. 
Very marked pyramidal signs on left side. ‘Tremor 
of right upper extremity of basal ganglion type. Is 
steadily losing ground and is very weak. Has been 
receiving radiotherapy.” It is now 9 vears from the 
beginning of the patient’s symptoms and almost 4 
years from the time of the first operation. 


This patient was operated upon before I had 
any knowledge of or experience with electro- 
surgical methods, and the tumor removal was 
recognized to have been incomplete. ‘There 
fore, in spite of the fact that little benefit was 
to be expected, the patient was given radio- 
therapy. Had the value of the electrosurgi- 
cal knife been known to me at the time, this 
would have been a very promising case for 
radical extirpation. The lesson of this expe- 
rience was not lost, however, and it led to a 
more radical procedure in a second patient. 
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Fig. 5. Case 3. Showing the appearance of the patient 
three weeks after operation. 
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lig. 4B. Case 3. Showing the location of the tumor. 
Cask 2. M.S.H. 276995, a tailor, 39 years of 


age, was admitted to the Neurological Service on 
lebruary 22, 1927. He gave a history that 6 months 
before he had had a sudden attack of unconscious- 
ness followed by convulsive seizures always pre- 
ceded by an aura of an electric sensation in the 
fingers of the left hand. For several months before 
his admission to the hospital, he suffered from head- 
ache and there was a slowly progressive loss of power 
in the left arm and leg. He was found to have some 
mental changes, a low grade of papillaedema, a left 
central facial weakness, a left hemiparesis with 
spasticity and increase of tendon reflexes, and a 
diminution of both cutaneous and ‘‘deep”  sensi- 
bilities on the left side of the body. 

It was clear that the patient had a new-growth in 
the right parietal lobe, and on February 27, that 
area was exposed by a large osteoplastic flap, made 
under local anwsthesia. ‘The convolutions of the 
parietal lobe appeared flattened and with a punc 
ture needle, 25 cubic centimeters of xanthochromic 
fluid was withdrawn from a cyst about 2 centimeters 
beneath the surface. An incision was made through 
the cortex (Iigs. 1 and 2) and at a depth of 2 centi- 
meters, a brownish tumor was exposed which did 
not have any well defined margins. An incision 
was made all around the tumor, in what appeared 
to be normal brain tissue, and gradually deepened. 
Five centimeters beneath the cortex, what appeared 
to be a narrow pedicle was exposed. The pedicle 
was divided and its base cauterized with Zenker’s 
solution. Bleeding was controlled by means of 
irrigation and pressure with cotton, but one large 
artery in the depth had to be ligated. The size of 
the growth was 5 by 3 centimeters. 

Recovery from the operation was uneventful but 
severe headache and papilloedema persisted. On 
April 5, on the suspicion that the excision had not 
been complete or that a hamorrhage had occurred 
into the cavity left after the tumor removal, the 
osteoplastic flap was again elevated. 

The cavity from which the tumor had been re- 
moved was found distended with fluid but no evi- 
dence of tumor tissue could be discovered. The 
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Fig. 6. Case 3. Showing the improvement in the visual fields. The dotted lines show the fields be- 
fore operation; the light lines the fields 3 weeks after operation; and the heavy lines the fields 7 weeks 
after operation. 


fluid was evacuated and the wound again closed. 
The headache soon disappeared, and excepting for 
persisting spasticity and weakness of the left upper 
and lower limbs, he remained well up to January, 
1929. 

Added note, January 27, 1929. He was readmit- 
ted with a history that he had suddenly become 
stuporous 24 hours before. The old bone flap was 
again elevated and a recurrent tumor 5 by 5 centi- 
meters in size was extirpated with the electric knife, 
the incisions in the brain being made in apparently 
normal brain tissue (lig. 3). About 60 cubic centi- 
meters of yellow fluid was evacuated from a cyst 
cavity and the cyst wall excised with the electrified 
loop. 

The patient has recovered satisfactorily from the 
operation, and there is some improvement in the 
power of the left upper extremity. 

Pathological report showed the following: ‘‘Frag- 
ments of highly cellular gliogenous tumor. It is very 
vascular and contains a few islands of spongioblastic 
tissue. There is also present at the periphery of the 
tumor an increase in connective tissue giving the 
impression of encapsulating it. The connective 
tissue has in its lacuna many macrophages.” 


Troublesome bleeding, during the course 
of the tumor removal at the operation done in 
February, 1927, and above described, led me to 
the determination to try the electrosurgical 
apparatus which had been used for some 
years by Dr. Beer and his colleagues for the 
removal of bladder tumors. As chance would 
have it, the next patient who came to opera- 
tion was a woman with a meningioma on the 
under surface of the frontal and temporal 


lobes, derived from the basilar dura near the 
cavernous sinus. ‘The growth which could 
be adequately exposed only by an incision 
through the brain tissue was removed by 
piecemeal excision with the high frequency 
current and electric knife. It needed only 
this one experience to convince me of the 
great value of the electrocautery knife both 
for the control of bleeding and for the actual 
tumor removal. Since that time, the endo- 
therm, as the apparatus which we then had on 
hand was called, has been ready for use at 
every operation for brain tumor. 

The value of electrosurgery for the removal 
of meningeal tumors is, however, a separate 
matter which has been considered with the 
usual thoroughness and brilliancy of the 
author, in the article published in this journal 
by Dr. Cushing.' 

Until recently, I did not have an apparatus 
which could be used with complete satisfac- 
tion for the control of bleeding from single 
vessels, which would deliver a dehydrating 
or desiccating current for the control of gen- 
eral oozing, or with which division of vascular 
brain or tumor tissue could be accomplished 
with as little or as much cauterizing effect in 
addition as was desired. The apparatus of 
Dr. Bovie, which we are now using, is the 

' Cushing, H., and Bovie, W. I. Electrosurgery as an aid to the re 


moval of intracranial tumors. Surg., Gynec. & Obst., 1928, xlvii, 751 
784. 
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Showing the appearance of the tumor 


Case. 4. 
after the scalloping had been begun. 


Fig. 7. 


most perfect one that has, up to the present 
time, been devised. 

By means of the Bovie machine, bleeding 
from small vessels can be speedily and satis- 


Tumor,’ ~ p> Cortex excised 
\y-F . With tumor 











‘Cyst 
Fig. 10. Showing the appearance of the tumor when 
partly excised. (Mlaborated from surgeon’s operative 
sketch.) 
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Fig. 8. Case 4. Showing the location of the tumor 


(diagrammatic). 


factorily controlled, and the number of silver 
clips or ligatures which must be used has been 
reduced to the minimum. 

I have not, however, always had perfect 
success in sealing, by coagulation, large arter- 
ies on the surface of the cortex, and have still 
found it necessary before incision of the brain 
with the electric knife, to apply ligatures or 
silver clips to larger cortical arteries which 
have to be divided. It has happened to me 
at times that a vessel of some size, which 
appeared to have been well sealed before it 
was divided, began to bleed later, so that a 
silver clip had to be applied secondarily. 

This occurred in the following case in which 
a tumor was excised which was located in a 
temporal lobe and extended to its under sur- 
face. 


Case 3. M.S.H. 296668, a woman of 39 years, 
was admitted with a typical tumor history of 6 
weeks’ duration. The headache was intense and 
vision was already markedly impaired. The clinical 
symptoms pointed to a lesion in the right temporal 
lobe, and a papilloedema of 3 diopters was evidence 
that intracranial pressure was already much raised. 

A large flap was turned down under novocain 
anesthesia and the dura widely opened. In the 
posterior part of the right temporal lobe was a large 
tumor which infiltrated the cortex and extended 
through the lobe almost to the cortex on its basilar 
surface. The attempt was made to coagulate a 
large vessel which ran over the cortex above the 
growth (Figs. 4A and B). When the brain was divided 
with the electric knife, the vessel as it was divided, 
began to bleed in spite of the fact that it seemed to 
have been thoroughly sealed. The bleeding which 


occurred, though not serious and easily controlled, 
was nevertheless disagreeable because it spread 
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Fig. 9g A. Case 5. Showing the location of the incision 
(diagrammatic). 


uncer the pia arachnoid and left this part of the field 
less clear than one would have liked it to be. The 
cortex was then incised all around the tumor. A 
mass 4 by 4 by 2 centimeters was first excised and 
two small cysts opened. With the loop more and 
more of the growth was excised without bleeding, 
down to the floor of the temporal fossa. In the 
depth, another large vessel was seen and again the 
attempt was made to close it off with the coagulating 
current. Again bleeding occurred, which had to be 
controlled by the insertion of a small piece of muscle. 
At the conclusion of the tumor removal, the walls of 
the large cavity, fully 5 to 6 centimeters in depth, 
seemed to be formed of normal brain tissue, excepting 
posteriorly where the bleeding which had occurred 
from the first large cortical vessel that had been 
divided had so changed the appearance of the brain, 
that it was difficult to determine whether one was 
dealing with tumor tissue that had not been removed 
or with hemorrhagic cortex. This area was, there- 
fore, thoroughly cauterized with the coagulating 
current before the cavity was filled with saline solu- 
tion, the dura closed, and the bone flap replaced. 











Fig. 11. Case 5. Showing the tumor removed at the 
operation. 
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Fig. 9 B. Case 5. Showing the location of the incision 
and the location of the tumor and cysts (diagrammatic). 


The operation had lasted more than 3 hours and 
the patient received 500 cubic centimeters of cit- 
rated blood before she was returned to her bed. 
Convalescence was entirely uncomplicated; the 
patient was out of bed 2 weeks after the operation. 
The subjective symptoms rapidly disappeared, the 
papilloedema receded and homonymous field defects 
improved markedly after the operation (Figs. 5 
and 6). 

In the following case, the value of electro- 
surgery was clearly demonstrated, and during 
the process of extirpation of a vascular 
growth from the left temporal lobe, the bleed- 
ing was at all times perfectly controlled. 


Case 4. P.H. 84960, a merchant, 46 years of 
age, referred by Dr. Frederick Tilney, gave a history 
of headache and speech disturbances of 5 months’ 
duration. Upon his admission, there was found com- 
plete sensory aphasia, marked mental disorientation, 





Fig. 12. Case 5. The appearance of the patient 2 
weeks after operation. 
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right pyramidal tract disturbances, and slight signs 
of increased intracranial pressure. 

January 11, 1929. Under novocain anesthesia, a 
large bone flap was elevated on the left side. In the 
temporal lobe a cyst which contained 20 cubic cen- 
timeters of xanthochromic fluid was emptied and 
the cavity washed out with formalin solution. The 
middle part of the left temporal lobe was occupied 
by an infiltrating growth, and considerable bleeding, 
which occurred when a small fragment was removed 
for laboratory examination, had to be controlled by 
the use of pieces of muscle. As the electrosurgical 
apparatus was not available at the time, the wound 
was Closed for the time being. 

Ten days later, the flap was again elevated and 
the dura widely opened. The growth was found to 
occupy a large part of the temporal lobe. After 
large cortical vessels had been ligated, incisions were 
made in what appeared to be normal cortex all 
around the growth. With the electrified loop, scal- 
lops of tumor were removed until no more neoplastic 
tissue could be seen. The amount of tumor contain- 
ing lobe that was excised measured at least 4 centi- 
meters in width and 6 centimeters in depth (Figs. 7 
and 8) and during the tumor removal two small 
cystic cavities were opened and yellow fluid evacu- 
ated. The walls of the large cavity were sprayed 
with the dehydrating current before the cavity 
was filled with salt solution, the dura partially 
closed, and the flap replaced and sutured. 

During the entire procedure, there was practically 
no bleeding. The patient’s recovery was uneventful, 
and there was an immediate improvement both in 
his mental state and in his speech. Eight days after 
the operation, he was speaking entire sentences and 
at the time of this writing, 6 weeks after operation, 
his speech has still further improved. 


As this case demonstrated, electrosurgery 
is of the greatest value for the extirpation of 
gliogenous growths, and with a good electrical 
apparatus much time is saved in the control of 
bleeding, but these growths can be removed 
even without it, as was shown by the follow- 
ing experience. 


Case 5. N.I.B. 16307H, concerned a bank cash- 
ier, 25 years of age, who had his first convulsive 
seizure go months before. The attack which was 
Jacksonian type, affected the left face and left 
upper extremity and recurred at irregular intervals. 
live months after his first seizure, he began to lose 
power first in the left upper and later in the left 
lower extremity. For several months before his 


admission into the Neurological Institute, he had 
headache, vomiting, and temporary obscurations of 
vision. He was found to have a high grade of papil- 
loedema, a left supranuclear facial weakness, almost 
complete loss of power in the left upper, and some 
weakness in the left lower limb. 
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At the operation, under local anesthesia, the cor- 
tex of the hinder part of the right frontal lobe was 
yellow in color and bulging, and by aspiration a 
small amount of xanthochromic fluid was withdrawn. 
After cortical vessels had been ligated, a wide inci- 
sion was made in the frontal lobe (Fig. 9A), and at a 
depth of 2 centimeters a grayish tumor mass was 
exposed. With the finger, a rather firm, lobulated 
tumor could be felt which merged gradually into 
normal brain tissue. The tumor was progressively 
freed partly by incision of the brain tissue, partly by 
wiping brain away from the growth with cotton 
pledgets. At various times larger blood vessels were 
encountered and had to be ligated. During the pro- 
cedures, yellow fluid was evacuated from two cystic 
cavities (Fig. 9B). Before the growth, a 45-gram 
astrocytoma (Figs. 10, 11) could be entirely re- 
moved, the lateral ventricle was widely opened. An 
area of changed cortex mesial to the tumor was 
excised and the entire cavity filled with saline solu- 
tion. 

At the close of the operation, there was a distinct 
return in power of the left face and arm. When he 
left the hospital 14 days after the operation, the 
power in the left upper extremity was as good as that 
of the right and the weakness of the left side of the 
face had almost disappeared (Fig. 12). He has 
remained well up to the present time—4 months 
after the operation. 


There is one clinical feature of the astrocy- 
tomata which deserves especial mention. In 
these patients, many of the neurological 
disturbances are due, predominantly, to the 
local pressure of the growth, so that rapid 
improvement will occur as soon as the neo- 
plasm has been removed and the fluid con- 
tents of the cyst evacuated. Motor power 
that has been lost may be quickly regained, 
sensory disturbances disappear, field defects 
rapidly recede, and speech difficulties steadily 
improve. Although this quick improvement 
is especially noticeable when the new-growth 
has been excised, the immediate result of the 
evacuation alone of the fluid contents of a cyst 
may be similar—-a rapid recession of many 
disturbances. However, unless the solid part 
of the growth has been radically removed, a 
mural nodule and the lining membrane of the 
cyst completely extirpated, there will be a 
recurrence of symptoms sooner or later. Fixa- 
tion and cauterization of the lining membrane 
of a cyst with Zenker’s or with formalin solu 
tion may be very useful, and in some instances, 
this is all that can be done. I have become 
more and more dissatisfied, however, with the 
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lig. 13. Case 6. 
lobe and worm. 


final results in patients in whom, when no 
mural nodule could be found, this procedure 
was carried out, and am convinced that, 
whenever possible, the lining wall of a cystic 
cavity should be extirpated or completely 
destroyed by electrocauterization. 

In posterior fossa tumors, the primary relief 
of pressure upon the aqueduct and fourth ven- 
tricle by the evacuation of cyst fluid and the 
wide opening of the dura, will again permit 
the normal circulation of cerebrospinal fluid 
out of the ventricular cavities, and the im- 
provement which will follow such a procedure 
is often marked and may last for a number of 
years. I have, for example, seen complete 
relief of symptoms for 6 years after suboccipi- 
tal decompression with simple evacuation of 
the fluid contents of a cyst deep in one cere- 
bellar lobe. Recurrence, however, usually 
occurs within 1 to 2 years, and such an opera- 
tive procedure must, in the present state of 
intracranial surgery, be considered inadequate 
and incomplete. 


Case 6. N.I.B. 16279H, a schoolboy, 9 years of 
age, had suffered from attacks of headache and vom- 
iting for 24 years, following a bilateral otitis media 
and an operation for mastoid disease. For 6 months 
before his admission, the attacks became more fre- 
quent and he began to walk unsteadily. He was 
admitted into the Neurological Institute with the 
fully developed symptoms and signs of a left cerebel- 
lar expanding lesion, and a suboccipital craniotomy 
was done. The first operation had to be stopped be- 
fore the dura was opened on account of his poor con- 
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Showing the bulging tumor after incision of the left cerebellar 
(Elaborated from surgeon’s operative sketch.) 


dition. At the second operation, one week later, the 
dura was widely opened, the left cerebellar lobe was 
incised, and at a depth of 2 centimeters a very vascu- 
lar tumor was exposed. Again the boy’s condition 
became so poor that the wound had to be closed for 
the time being, and 2 weeks had to intervene before 
his condition permitted of further surgical proce- 
dures. 

The suboccipital wound was then reopened a 
second time, and with the electric scalpel, an inci 
sion 4 centimeters in length was made in the left 
cerebellar lobe. ‘The infiltrating tumor was then re- 
moved piecemeal with the electric loop until all 
visible neoplastic tissue had been taken away and a 
cavity 4 by 4 centimeters was left, which extended 
deeply into the lobe and mesially into the superior 
vermis. ‘The bleeding, during the procedures, was 


Fig. 14. Case 6. Showing the large cavity left after 
excision of the tumor with the electrosurgical knife. (Elab- 
orated from surgeon’s operative sketch.) 





742 


Mural nodule 





A subcortical cyst with a mural nodule and 
astrocytoma (diagrammatic). 


Fig. 15 A. 


easily controlled with the dehydrating and coagulat- 
ing current. The fourth ventricle was not opened 
into but only a very thin translucent layer of cerebel- 
lar tissue was left on the side of the fourth ventricle 
(Figs. 13 and 14). 

The patient withstood this surgical procedure bet- 
ter than any of the previous operations. He was dis- 
charged 1o days later feeling well, his discs practi- 
cally flat, no nystagmus, very little ataxia. The 
tumor was about 3 by 3 centimeters in size and was 
a typical astrocytoma. 

In operations in the posterior cranial fossa, 
the change brought about by the use of 
electrosurgery has been very striking. Not 
only can much more radical procedures be 
carried out than were possible with the or- 
dinary surgical armamentarium, not only is 
the prevention as well as the control of 
bleeding much more satisfactory, but the 
amount of trauma done to the brain is greatly 
diminished. Cotton pledgets and “ wall-offs”’ 
cannot be entirely dispensed with, but their 
use has become greatly restricted. Especially 
is the frequent wiping of the cut surface 





Fig. 16. Illustrating a pad and a ball of fine copper 
ribbon used for removing charred tissue from the electrode. 
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lig. 15 B. The same case as in Figure 15 A after inci- 
sion of the cortex and excision of the lining membrane of 
the cyst. The mural nodule is being removed with the elec- 
trified loop. 
of the brain (each wiping, no matter how 
gently done, means a trauma to the nervous 
tissue) reduced to the minimum. As a direct 
result, added disturbances observed after the 
operation, are very few and often there is none 
at all. This has been very noticeable after 
extensive resection of the cerebellum by 
means of the electrosurgical apparatus. We 
have again and again noted, both with sur- 
prise and with gratification, that cerebellar 
symptoms were no more, and not rarely dis- 
tinctly less, marked after an extensive inci- 
sion into or resection of a cerebellar lobe. 

We now consider the electric knife an almost 
indispensable aid for the exposure and re- 
moval of infiltrating growths, no matter how 
deeply subcortical they are situated. As 
already mentioned, the division and excision 
of brain tissue can be done with considerably 
less trauma than by the methods used here- 
tofore, and the excavation of the central parts 
of a growth before the shell is excised makes 
possible and easier the radical removal of the 
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A, The location of an infiltrating tu- 
B, The line of inci- 
sion with the cautery knife after ligation of two 
large vessels. C, The tumor partially excised. 


Fig. 17. 
mor in the right frontal lobe. 


outermost parts. If one is dealing with a cyst 
and a smallerorlarger mural nodule (as shown, 
for example, in Figs. 15A and B), the inci- 
sion into the cyst is accomplished with ease, 
and the mural nodule can be removed in foto 
or in pieces with the electrified loop. The 
cases described in this paper are typical 
examples of experiences and methods which 
will be fully dealt with in a future report. 

As already indicated, it is my impression, 
and this may be due to lack of experience, 
that thin walled veins of large size can be 
much more satisfactorily sealed off with the 
dehydrating and coagulating current than can 
arteries of the same size. Even if some brain 
tissue is picked up with the forceps on each 
side of the vessel, it is sometimes very difficult, 
no matter how carefully the current is regu- 
lated, to apply just sufficient current to seal 
off the artery and to form a coagulum of both 
the artery and a small area of tissue which 
surrounds it, without causing so much tissue 
destruction that bleeding will recur or that 
there will be danger of a secondary bleeding 
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perhaps hours or days later. In one patient, 
I feel certain that a fatality after the clean 
removal of a meningioma which had arisen 
from the dura of the sphenoid ridge, was due 
to secondary bleeding from a large vessel on 
the dural attachment of the growth. 

In the removal of large vascular tumors, I 
have found it advantageous to make deep 
incisions with the electrified loop on four sides 
of the central part of the growth. As the part 
of the growth between the four lines of elec- 
trical incision and cauterization has been de- 
prived of practically all of its blood supply, 
this part of the growth can be “scalloped”’ 
out quickly without fear of bleeding from any 
larger vessel. This procedure has the added 
advantage that the scooping out with the 
electric loop can be more satisfactorily ac- 
complished, as the field is practically dry. 
The live electrode works much better, both 
for dehydration and coagulation as for cutting 
purposes, when the field is dry. 

Realizing that the use of the hand pistol 
grip supplied with the Bovie machine deprived 
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lig. 18. Photograph of the tumor removed in the 
patient illustrated by Figure 17. 


the operator of the necessary delicacy of 
manipulation which is so often necessary, I 
at first tried the foot switch which is supplied 
with all forms of electrical apparatus. It was 
found to be very disturbing to the operator to 
have to divert his attention to the foot switch 
whenever the current was to be turned on. 
lollowing the suggestion of one of the mem- 
bers of our staff, we have interpolated an assist- 
ant between the operator and the person who 
runs the machine and changes the character 
and strength of the current. This assistant, 
who stands behind the operator and can see 
the operative field, holds the pistol and 
switches the current off and on whenever 
desired. In the interim, the assistant is useful 
in holding the “pencil”? whenever the opera- 
tor is not using it. This entirely relieves the 
operator of switching the current and makes 
it necessary only for him to receive the pencil 
from the hands of the assistant when he de- 
sires to use it. This assistant also can, with 
the pencil, shoot the current through the 
forceps on a blood vessel which is to be 
sealed. 

When the electrified knife or loop is being 
used to “scallop” out pieces of tumor, the 
removal of the scallops of tumor or of charred 
tissue from the loop or electric scalpel is often 
somewhat bothersome. The charred tissue 
clings to the electrode and has to be wiped off 


so that the active electrode can again be 
used. For cleansing purposes, we have found 
a small ball or pad of fine copper ribbon such 
as is used for cleaning pots and basins, very 
useful (Fig. 16). This was suggested and 
obtained for me by Dr. Klenke and was 
found superior to the wire waste supplied 
with the Bovie apparatus. ‘The copper wire 
ball can be sterilized by boiling with the in- 
struments. 

Time is lost, however, each time charred 
tumor tissue is wiped off of the active elec- 
trode. Iam now having made for me a double 
pistol and double cable so that two pencils 
each holding an electrode will be at hand. 
The current can be switched on or off in 
either pencil by the assistant who manages 
the pistol grip, so that the electrodes can be 
used alternately. 

The incisions in the brain and the excision 
of tumors or of brain tissue with the electric 
scalpel must be done as cleanly as if an ordi- 
nary knife were being used. (Figs. 17 and 18.) 
The coagulating and cauterizing current 
should be used only when the surgeon de- 
sires to destroy superficial tissue in the area 
in which he is working, either the lining mem- 
brane of a cyst which cannot be excised or a 
layer of tissue in which some tumor cells may 
be remaining, or where the current is being 
used to stop bleeding from an oozing surface. 
To use the current in order to “burn out” a 
part of the brain which contains tumor tissue 
will lead to inexact work and will surely give 
results which will not be satisfactory. 

No doubt each surgeon who uses an elec- 
trosurgical outfit will devise means and 
methods of his own to simplify as much as 
possible the operative manipulations. ‘The 
future will see many changes both in the 
apparatus and in the ways of using it. ‘This 
much seems, however, certain: The methods 
for the removal of infiltrating tumors of the 
brain have been fundamentally advanced by 
the use of electrosurgery, and much progress 
will be made in the next few years. Not only 
will the operative results in the benign types 
of glioma be greatly improved, but one may 
dare to hope that much will be accomplished 
in the most malignant type of brain tumor— 
the spongioblastoma multiforme. 
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tragedies of medicine that certain meas- 

ures designed primarily as life-saving and 
health-giving should carry in their abuse 
death and invalidism. Cesarean section is of 
this group. Originated for the salvation first 
of the child and then of the mother, all too 
frequently it has become a death-dealing 
agent for them both. On the surface it does 
not seem unreasonable to set as a minimum 
requirement, that both mother and child 
should survive, alive and well, an operation 
done for the purpose of saving them both, yet 
even this minimum is not fulfilled by a ma- 
ternal mortality ranging from 2 to 25 per cent 
and higher, or by a fetal and infant mortality 
of from 2 to 30 per cent. 

Cesarean section, as Table I shows, is by 
no means the simple and safe procedure it is 
popularly supposed to be. These are casual 
figures, collected quite casually from the 
literature, and for that reason they are repre- 
sentative figures. The mortality of the aver- 
age operator and the average mortality of all 
operators are much truer indices of the value 
of a given procedure than are the brilliant 
results of a single skilful surgeon or a single 
well organized clinic. Caesarean section, by 
this test, is plainly a dangerous measure, and 
dangerous measures, it goes without saying, 
can conscientiously be invoked only when it 
is quite clear that no other less potentially 
harmful methods will achieve the required 
results. 

There are many reasons for this fearful 
mortality. First of all, and possibly most 
important of all, we have today an entirely 
wrong conception of the processes of parturi- 
tion. The basic purpose of obstetric art may 
be to extract the child, but in these days we 
are in danger of forgetting that the method is 
quite as important as the act itself. Other 
things being equal, the mechanism of a nor- 
mal labor is still very much better, from every 
angle, than any of the improvements we have 
found for it, and there are still those among 


| T is one of the paradoxes and one of the 


us, old fashioned if you will, who feel a degree 
of satisfaction when a woman gives birth to 
her child by her own unaided efforts. Ob- 
stetrics is still a specialty in itself, not an 
adjunct of general surgery, and the lives of 
parturient women, and of their children, for 
that matter, are not safe in the hands of men 
who so regard it. The birth canal, as Findley 
says, is something more than a makeshift 
exit to be used only when the surgeon is other- 
wise engaged, and Williams is equally right 
when he points out that, since every justifiable 
obstetric operation represents a failure on the 
part of nature, it behooves us to take due care 
that it does not represent a failure on the 
part of our intelligence also. 

The second reason for the high mortality of 
cesarean section is that the type of obstetric 
training which is given today in most of our 
medical schools is frankly of a very poor sort. 
The bulk of obstetrics in this country always 
has been and probably always will be done by 
the general practitioner. He, more than other 
physicians, must know something of every- 
thing, and it is too much to demand that he 
should be a thoroughly trained obstetrician. 
It is not too much, however, to demand that 
he should be at least trained to recognize his 
own limitations, and, equally important, to 
recognize them while other counsels than 
those of despair are still possible. 

The consulting obstetrician, for some rea- 
son, is not a popular figure in American medi- 
cine. Let it be granted that he makes his full 
quota of mistakes. At any rate, whatever the 
reason, the consultant of the general practi- 
tioner is most often a general surgeon who is 
even less trained in the refinements of obstet- 
ric diagnosis and technique than is his con- 
frére who has summoned him. His first in- 
stinct, in any emergency, is to do what he 
knows how to do best, with the result, as 
Newell says, that the patient is treated ac- 
cording to the limitations of her attendant. 
He can do abdominal surgery even if he can- 
not do intrapelvic operations, or if, as would 


1 Read by invitation before the Interstate Post-Graduate Medical Association of North America at Atlanta, Georgia, October 15, 1928 
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frequently be the part of wisdom, he cannot 
stay his hand and let nature, the best obstet- 
rician of us all, terminate the labor by her 
own skilful methods. The inability to do an 
obstetric operation is not in itself a sufficient 
reason for doing an abdominal one, and even 
an abnormal run of luck does not vindicate 
the performance. 

In the third place, the mortality of caesarean 
section is due very largely to the time at 
which it is performed. Even when it is an 
elective procedure and when every circum- 
stance is favorable, it has a minimum mor- 
tality of at least 2 per cent. In the average 
hands--and these, it must be remembered, are 
the hands that do most of our surgery—it 
carries a mortality of from ro to 12 per cent. 
The death rate increases approximately 1 per 
cent with each hour of labor and each vaginal 
examination, especially after the membranes 
have ruptured, it increases 10 or 15 per cent 
with each attempt at delivery, and it reaches 
50 per cent after attempted craniotomy. In 
plain words, this means that the mother’s life 
is being placed in jeopardy for the sake of a 
child whose chances are frankly rather more 
dubious than her own. For it must not be 
forgotten that the child’s danger increases in 
like ratio with the mother’s, and that the 
fetal and infant mortality, in these days of 
casual section, is quite as serious a considera- 
tion as the maternal death rate. 

Finally, the fearful mortality of caesarean 
section is due to its performance on ill- 
grounded indications or none at all. Some of 
them, as the verbatim quotations of Table II 
show, would be ludicrous if they were not 
tragic, for anything or nothing serves equally 
as an excuse. Moreover, the variations in the 
incidence (Table III) seem to show that the 
indications must differ radically in different 
clinics. I find it easier to accept that fact than 
to believe that pelvic anatomy offers such a 
curious range of contrasts in different sections 
of the country or even in different clinics of 
the same section. The wonder, as Newell 
says, is not that so many women die but that 
any at all recover, and it would almost seem, 
reductio ad absurdum though it be, that better 
obstetric results might be achieved in the 
long run by discarding the operation alto- 





TABLE I.—REPRESENTATIVE MORTALITIES 
FOR CHSAREAN SECTION* 


Maternal Fetal 
Number mortality mortality 
Series cases percent percent 
Eo ee 211 9.9 13.2 
Ee erence 97 ° ae 
DeNormandie............... 1161 8.8 33.0f 
See ee eee 40°74 6.8 12.6 
yan ole cht ail 170 9. Sad 
Michigan (1914~1920)....... 3 10.9 13.5 
ae 25 16.0 23.8 
eae deh te Ba 116 8.6 10.3 
New Orleans§....... times, Je 15.2 19.0 
Poak..... DNS ge atotele aes . 2000 7.0 §.5ll 
ee ere 128 ° + 
Spalding... .. Sai des ichaererrs . 93 6.4 
Spencer{t..... Ni a ea oy 120 <2 
Ee Pe ree ae 850 5.6 or 
ES een rere =e 154 13.0 11.0 
eon eee 221 .45 


*These figures have been collected casually from a casual reading of 
the literature. No attempt has been made at complete collection and 
no attempt at differentiation of cases, though an endeavor has been 
made to avoid duplication 

tPersonal performance 

tIn roo selected cases 

§Supplementing 291 cases reported in 1927 by the New Orleans Gyne 
cological and Obstetrical Society with 71, operations performed at 
Charity Hospital and Touro Infirmary from January 1, 1927, to July 1, 
1928. 

In 200 cases from the Long Island College Hospital. 


gether and by letting mothers and babies take 
their chances by natural channels alone. 

There are, categorically speaking, only two 
absolute indications for caesarean section, 
pelvic deformity and obstructing tumors, and 
even these absolute ones, if I may speak a 
paradox, are really relative. The mere exist- 
ence of pelvic contraction, the soundest of 
all indications, is not per se a valid excuse for 
section. Granted that not even a mutilated 
child can be delivered through a conjugate of 
6.5 centimeters, such a degree of contraction 
is very rare, and the majority of all cases fall 
into the borderline group, with a conjugate of 
7.5 centimeters or over, wherein is located the 
happy hunting ground of the zealous obstetric 
surgeon. 

Normal, spontaneous delivery, as Table IV 
shows, is to be looked for in three-quarters of 
all cases of pelvic contraction, and the ma- 
ternal and fetal results are far better than the 
best of surgical skill has been able to achieve. 
Section is not indicated in more than to to 12 
per cent of all such cases. “ Letting operative 
possibilities escape,”’ in Williams’ phrase, is 
safer for both mother and child than is a swift 
resort to the knife, and I personally am in- 
clined to echo what he is in the habit of telling 
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-MISCELLANEOUS INDICATIONS 
QUOTED VERBATIM* 


TABLE II.- 


Inertia Laparotomy one year ago 
Dystocia Children in rapid succession 
Exhaustion Wrecked health 

Obstruction Arthritis ankle 

Ossified symphysis Varicose veins 

Anencephalus Patient’s personal desire 
Hydrocephalus Patient’s desire for sterilization 
Adhesions Epilepsy 


Abdominal pain Low grade mentality 


*Collected from local records and from the literature. 


TABLE III.—-VARIOUS INCIDENCES OF 
CAESAREAN SECTION* 


Hospital Ratio to deliveries 


ST Oe Pe nee eee 1to 97 
NOON RN DOE os ince nice siaenneesearnee sees rto 12 
Cs 5 Gist Gurihoimna aidan xe aia ne Wed agants 1 to 861 
| Ee er eee erry 1 to 217 
EE eR eT eee 1to 6 
eee en ee 1to 88 
Long Island College... ... 2c iececccswcssens 1 to 125 
Melbourne Woman’s.............. ietene  -eeee 
New England Hospital for Women and Children 1 to 102 
OS, En eae aman ee 1to 52 
New York Lying In..................4. 1 to 585 
eee ais aie ah anhalt Ovecane Bight 1to 14 
NS ao. 5, HANG Gustin hina Bone dee Ap ie AEN 1 to 195 
eee raat astivealy pitaccheiti es pimiasd 1to 36 
ee eter ere 1 to 40 
Re a ah scaachy g cmutiar sy, Busia laicn pra ibis Bia OL 1 to 201 
Le re 1 to 176 
eer ee rere 1to 77 


*Collected from the literature in casual reading, and representing 
series ranging from 362 to 57,412 deliveries. 

tRepresenting the work of 4 local hospitals for 6 years and of 2 others 
for 7% years. 

tPersonal performance. 


his students, that anybody with two hands and 
a few instruments can do an abdominal sec- 
tion, but that it takes a much higher degree of 
intelligence to refrain from doing one and to 
predict a normal labor in a given borderline 
pelvis. 

Certainly routine section is not indicated. 
There must be in each case a careful study of 
the pelvic measurements, the size and shape 
of the cavity, the size of the child, the size and 
type of its head, and, finally, of the force of 
the pains of labor, if a decision cannot be come 
to without that knowledge. The first pains, 
unfortunately, are of little value in gauging 
the final character of the labor, and, as 
Reynolds pointed out thirty years ago, the 
danger of section increases proportionately 
with the increasing value of the test. The 


introduction of the low cervical technique, 
however, has recently made a properly con- 
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TABLE IV.—-INCIDENCE OF SPONTANEOUS 
DELIVERIES IN PELVIC CONTRACTION 


Percentage 
— Number spontaneous 
Series cases deliveries 
Montreal Maternity............... 1462 75.5 
Pr icetandcdiacivéneraanors 3116 77.8 
WN abi kde Citsaedeewesades 2975 78.0 


TABLE V.—-COMPARATIVE MORTALITIES IN 


ECLAMPSIA 

Conservative measures* Cesarean section 
Mortality Mortality 
Series per cent Series per cent 
Charity 1997 ........ ee See ore 66.6 
ere So rere ee 46.0 
EE Ore 8.8 Engelman........... 26.0 
gl eee 12.5  Essen-Miller.........30.0 
SPGIING. . ... 00s cess 56.6 THEME. 6050566060. 31.8 
Stroganoff........... 2.6 New Orleans......... 41.9 
J 10.5 FPeteron........ sna iioe 
EG cconcancexeees $3.00 "WET ccs ccewseecn 42.7 
Williams...... »-sie:0pe 


*Including all methods. 
tIncluding all toxzmias. 


ducted aseptic test a relatively safe affair, and 
adequate prenatal care will eliminate most of 
the unhappy cases in which a wrong decision 
has been made and in which craniotomy is 
the only safe retreat. A rather wider use of 
that loathesome operation, it might be added, 
would mean more living mothers, and, ulti- 
mately, other, better managed pregnancies 
for them, while .an added justification lies in 
the fact that in practically every average 
series of caesarean sections the mortality is a 
dual one in from a quarter to a third of all 
fatalities. 

It might be well, in view of the present 
tendency to exalt the child’s life at the ex- 
pense of the mother’s, to consider what our 
course should be when that conflict arises. Of 
course, it should not arise; the ideal of ob- 
stetrics is to save two lives, not to evaluate 
them against each other. But this is an im- 
perfect world, the situation must sometimes 
be faced, and for my own part, if the choice is 
mine alone, I do not hesitate. If the woman 
is a primipara, her present child must be 
sacrificed to her future generative possibili- 
ties. If she is a multipara, with living children, 
her present child must be sacrificed to her 
existing responsibilities. And under no cir- 
cumstances, be she primipara or multipara, 
should her life be jeopardized for the sake of 
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TABLE VI.~---COMPARATIVE MORTALITIES IN 
PLACENTA PRA‘VIA 


Conservative measures* Caesarean section 


= Mortality ’ Mortality 
Series per cent Series per cent 
See 5-9 Kssen-Moller.........12.5 
Se eS Fistechman........... 3.6 
DeNormandie ....... 4.0 Hbolland............. 11.5 
OS 1.6 New Orleans......... ee 
Ee 

Whitehouse.......... 4.2 


*Including all methods. 


TABLE VII.—-ESTIMATED INCIDENCE OF 
RUPTURE OF SCAR 


Number Percentage 


Series cases rupture 
NN 566.5, contd rash Ho Serene 50 2.0 
eee re ee ee ao 360 2.5 
ee ene are 132 ° 
ER eee Seat Sear ee 63 is 
RT doh serie aot Bodoni srce emis! scr Sean 17 Oe ag 
0 ee ern err ee 50 4.0 
, Cee err ener d vere 448 4.0 
ha ETT PSR sentry Seer ene Oren Sea 96 18.75" 
NNN irs Asatirs 9 wise. oman dass wns 116 . 86 
Be NR oo. 5. aca ro. o.dsereeaame ae 07 7.5 
| er rer 3600 .003f 
NE ALS aidichdNigt 5 Subset Wea m a oe ol dtm 133 2.3 
ctr hctanssh toast agra Miarivore mena dad 40 2.5" 


*Including only those cases in which an attempt at vaginal delivery 
was permitted, and representing, therefore, a true test of the scar. 
tIncluding only operations by low cervical technique 


a child whose chances, no matter for what 
reason, are in any way dubious. 

To return to the indications for casarean 
section, eclampsia does not belong in the list. 
The comparative figures of Table V show 
that it is better handled by almost any other 
method. Obstructing tumors are an absolute 
indication, though a rare one, for fibroids 
most often rise out of the pelvis and permit 
spontaneous delivery, and ovarian cysts are 
best handled during pregnancy by laparot- 
omy. In selected cases, placenta previa is 
undoubtedly a justifiable indication, but 
again comparative figures (Table VI) show 
that caesarean section is not warranted as a 
routine treatment. Conservative measures 
give better results, and it has been repeatedly 
pointed out that the fact that section in the 
hands of a competent surgeon gives better 
results than conservative treatment in the 
hands of a tyro has nothing to do with the 
case; a tyro has no right to be treating a com- 
plication of such gravity. The advocates of 
routine section fail to realize two things, that 





TABLE VIII.-—-VAGINAL DELIVERIES AFTER 
CAESAREAN SECTION 


Number 


Number vaginal Number 
Series cases deliveries ruptures 
BMIGG. 65.4 wietats =— 04 3 I 
| SE leet ee meee 21 15 . 
eee eee 448 96 18 
RE Re oe er re 28 2 fo) 
ARSE ener ree 130 30 ° 
| ee en reer ere 133 40 I 


TABLE IX.—REPRESENTATIVE MORTALITIES 
OF LOW CERVICAL OPERATION 


Number Mortality 


Series cases percent 
BNE ce nase iid, besa Niainen eatin 57 fe) 
I nec i ters ss en, a acme Reena aia aes 133 1.5 
Ee Pre ree ee 88 1.0 
|. 5° fe) 
NN ord co Sead Gry x Gl ve Sida eter eisam tenis med 620 .96 
0 _RERIRNES Sieaeh: a ene Pele ate 43 ° 
| SO Eee 194 1.5 
NI ks i oop icicata dtr ein es = 55 5.42 
Re Pasa aa ae ba cd. ar ils oe Rak Ras 130 5.4 
Stein and Leventhal ................. 40 ° 


the majority of women, particularly in public 
hospitals, are seen only when infection is de- 
cidedly more than a possibility, and that the 
child for whom they plead so eloquently is 
already jeopardized by the maternal disease, 
and in at least half of all cases is premature, 
sometimes to the point of not even being 
viable. 

Among the group of miscellaneous indica- 
tions, the name of which in this day is legion, 
certain ones are frequently perfectly justified, 
others are never warranted unless there is a 
coincident absolute or relative indication. 
Individualization of all patients is desirable, 
indications are necessarily and rightfully elas- 
tic, but certain abiding principles must re- 
main, and in doubtful cases the invocation of 
one’s obstetric conscience, if it has not gone 
into the discard along with other old fashioned 
things of like ilk, will end in action which is 
simplest for the patient, though not neces- 
sarily for her accoucheur. His convenience, 
however, can scarcely be ranked as a justifi- 
able indication. 

The performance of caesarean section by no 
means terminates the surgeon’s responsibility. 
Once he has done it, he has charged to his 
account that woman’s obstetric future, and he 
is responsible, at least morally, for what 
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happens to her in her subsequent pregnancies. 
The scar is always a hazard as long as she is 
able to conceive, and, since Gamble’s disturb- 
ing investigation, we have no definite criterion 
by which to estimate its strength. We do not 
know, as Table VII shows, what the exact 
percentage of rupture is, nor, even more im- 
portant, do we know when it is likely to occur. 
The accident is a possibility any time after the 
seventh month!, and the intervention of a 
natural delivery,or of several, for that matter, 
confers no form of immunity. 

Even though it means inconvenience and 
expense, which sometimes can be ill afforded, 
all such patients must be delivered in hospital. 
When the indication is absolute naturally the 
operation must be repeated, and the general 
custom is still to do a second section if the 
first has apparently been associated with in- 
fection, even though Gamble’s study has 
proved that the mere absence or presence of 
febrile manifestations is not a true criterion 
of the integrity or the weakness of the cica- 
trix. Otherwise, if I were sure of the aseptic 
technique of the first operation, I should be 
inclined to give the patient the test of labor, 
watching her scrupulously, and delivering her 
with forceps when the head had reached the 
spines. Her chances, as Table VIII shows, 
are probably as good as they would be with 
repeated section and its inevitable mortality. 

The fact that even the most facile advo- 
cates of caesarean section are ready to discuss 
with their patients the question of steriliza- 
tion is another proof, albeit an unconscious 
one, of the dangers of the operation. For my 
own part, I consider that a woman who bears 
her children in this fashion submits to such a 
real risk that I would be derelict in my duty if 
I did not point it out to her. Naturally, I will 
not sterilize her at her first section unless 
some serious organic indication exists, but I 
will do it upon request at the second section, 
and I urge it upon my own initiative at the 
third. 

To speak briefly of technique, the classical 
operation is never safe late in labor, for no 
suture line is water-tight, and no amount of 
packing can lessen the danger of the intra- 


_ !Since this was written there has come to my attention locally an 
instance of therupture of a cesarean scar at the sixth month of preg- 
nancy. The patient, a colored woman, and her child were both lost. 
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peritoneal spill of uterine contents which, at 
this stage, are never sterile. I have had no 
personal experience of the Portes operation, 
but in spite of its ingenuity it seems to me to 
be of dubious anatomic basis and to take little 
regard of the manner in which infection 
spreads. The Porro operation gives un- 
equalled results, but it is a frightful price for 
a young primipara to pay on the chance that 
she may develop a serious infection. 

If section must be done when labor is ad- 
vanced, laparotrachelotomy, popularized in 
this country by Beck and DeLee, is the most 
satisfactory technique available. The wisdom 
of its principles has been established by the 
demonstration by Hofbauer of the protective 
cellular mechanism in the broad ligaments, 
and the technique offers no difficulties to an 
experienced surgeon, though it is most em- 
phatically not a procedure for the beginner. 
Comparisons with the classical operation are 
worth nothing unless circumstances could be 
correlated exactly, which is obviously im- 
possible, but the figures of Table IX, which 
include a very large percentage of actually 
and probably infected cases, may stand upon 
their own merits. Rupture of the scar, too, is 
less likely with this technique because the in- 
cision is in the lower segment, which is the 
resting, non-involuting part of the uterus dur- 
ing the puerperium and which plays a late 
and passive part in the stretching incident to 
pregnancy and labor. 

Such, then, is the present case of cesarean 
section. An operation designed as a life-saving 
measure has become a sort of medical boomer- 
ang, carrying with it a mortality which, since 
it is so largely avoidable, is criminal rather 
than tragic. During the last seven and a half 
years, for instance, 15 per cent of the par- 
turient deaths at Charity Hospital in New 
Orleans occurred after its performance, as did 
26.6 per cent of the parturient deaths at 
Touro Infirmary, and [ have no idea that 
these figures are unique. A life-saving meas- 
ure which implies a mortality such as this 
should be invoked only after it has been clearly 
established that no other method will serve 
the needs of a given situation as well, or, in- 
deed, serve it at all. In that sense, rather than 
in its present desperate significance, caesarean 
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section should be a last resort operation, de- 
liberately undertaken only because other 
measures have been duly considered and have 
been honestly and conscientiously rejected as 
not serving the best interests of the mother 
and of her unborn child. 
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RIMARY carcinoma of the liver is un- 

common at any age and extremely rare 

in childhood, there being only a few 
authenticated cases in medical literature. By 
authenticated cases we mean those in which 
postmortem examination and microscopic 
study are adequate to establish the growth as 
primary in the liver and not secondary to car- 
cinoma in the rectum, stomach, pancreas, and 
adrenals. Incompletely authenticated cases are 
more numerous, but even when these are in- 
cluded, as in the extensive articles by Eggel 
and Karsner (9), the total number accessible 
in the literature is small. For this reason we 
wish to report a case that recently came under 
our observation in which, in addition to the 
postmortem examination and the microscopic 
study, we have the clinical history from the 
child’s birth to her death at the age-of 9 years. 

Dansie states that the lesion is so rare that 
one does not consider the possibility of car- 
cinoma until he is confronted with the condi- 
tion at the postmortem table. Castle reports 
that White found only 11 cases in 11,500 
postmortem examinations. Virchow found 
6 cases in 6,000 postmortem examinations. 
White states that “hepatic cancer” is all but 
unknown before the age of twenty. Rolleston 
says that primary malignancy at any age is so 
rare that scrutiny must be employed at the 
autopsy in order to prove that it is not second- 
ary with the primary growths at some distant 
locations such as the rectum, the stomach, 
and the pancreas. At Guy’s hospital (18) of 
18,500 autopsies only 24 cases are reported 
and they were of all ages. 

Phillips reports primary carcinoma of the 
liver proved at autopsy and by microscopic 
sections by the following: Kottmann, Wulff, 
Pye Smith, Birch Hirschfeld, Engelhardt, 
Ackland, Dudgeon, Schlesinger, Grawitz, 


Burt, Plant, Lubarsch, Mattirolo, Weaver, 
Karsner (10), Mair, Castle, Picot, Prescott, 


Wollstein, and Mixsell (19). Phillips reports 17 
probable cases. In many instances in Phillips’ 
cases the reports do not show autopsy find- 
ings or microscopical study. No doubt cases 
have occurred and have not been reported in 
the literature. There are reports of cases in 
adults but not in children. 


RESUME OF REPORTED CASES 


In 1907, Phillips collected 29 cases from the 
literature, reporting no new cases. Twelve of 
these cases he reported as authenticated. Sev- 
enteen of the 29 he classified as doubtful. In 
1914, Castle brought the total up to 42 cases. 
He included the cases reported by Phillips 
as well as some of more recent date and added 
one new case of his own. Table I shows all 
cases reported to date (44) including our case 
and that of Wollstein and Mixsell, and may 
be summarized as follows: 

The ages vary from 1 day to 16 years, the 
average age being 5.82 years. The sex in- 
cidence is male, 16; female, 19; not known, 9. 
In Cases 1 to 16 the diagnosis was doubtful. 
Cases from 17 to 28 were proved by clinical 
history, autopsy, and microscopical sections 
to be cancer of the liver. Cases from 29 to 43 
were collected from the literature and many 
did not give the autopsy findings or a report 
on microscopical sections. 


AUTHORS’ CASE 


L. L., female, aged 9 years, the daughter of a 
physician, complained chiefly of a mass in the right 
upper quadrant, malnutrition, and anamia. The 
father, aged 41 years is living and well; the mother 
aged 39 years is also living and well; as is one brother 
aged 13 years. The paternal grandfather died of 
diabetes. The family history revealed no lues, 
tuberculosis, nephritis, or blood dyscrasias. Patient 
was a full term child of normal pregnancy and 
normal delivery, and was breast fed until she was 
13 months old. At the time of birth, she weighed 3 
pounds and 14 ounces. She had always been a deli 
cate child. The father states that they had always 
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noticed that the child had a large liver and promi- 
nent veins about the umbilicus. She never had been 
robust at any time and had always been under- 
nourished. Patient had measles at 3 years; diph- 
theria at 7 years. She had a bilateral herniot- 
omy in 1922. 

As the child had never been strong and as she 
was undernourished, she was placed under the care 
of a private nurse to try forced feedings to build up 
her general condition. In caring for the child’s 
toilet the nurse noticed a mass in the region of the 
liver to which she called the parents’ attention. The 
child was immediately taken to numerous physicians 
and many different opinions were given. At this 
time there was no jaundice, pain, or colics. Loss in 
weight and dehydration were prominent. 

Her appetite had always been poor. Nutrition was 
poor for a child of her age. She had no diarrhoea 
and the faces showed no blood or mucus. The 
bowels were regular. No symptoms referable to the 
kidneys, ureters, or urinary bladder were found. Her 
weight was 40 pounds; temperature, 100 degrees F.; 
pulse, 120; respiration, 20. Dehydration was esti- 
mated as 2 on a basis of 4. The tonsils were not 
enlarged or infected. The teeth were very good. 
The neck was essentially negative. Examination of 
the heart showed sound at apex rapid, loud, clear, 
and regular. Other heart sounds were the same. The 
lungs apparently were negative. ‘The abdomen was 
markedly distended, and a large, hard, irregular 
mass filled the upper right quadrant and epigastrium, 
extending down to the crest of the ilium. The mass 
moved with respiration. It was not tender or pain- 
ful on palpation. ‘The edge of the mass was rounded 
and easily palpated. No free fluid was demonstrated 
in the peritoneal cavity. The spleen was not pal- 
pable. The neuromuscular system showed atrophy 
of disuse. Urinanalysis showed the urine clear, acid, 
negative for albumin, sugar, acetone, and pus. On 
several occasions a few pus cells only were found. 
The blood count showed, haemaglobin 70 per cent; 
red blood cells, 4,000,000; white blood cells, 8,900; 
small lymphocytes, 31 per cent; and polymor- 
phonuclears, 67 per cent. Wassermann reaction was 
negative. Cystoscopic examination was made on 
September 22, 1927. The cystoscope was passed 
easily. The urinary bladder appeared normal. No 
tumors, ulcerations, or diverticula were disclosed. 
The ureteral orifices were easily seen and urine 
could be seen ejecting from them freely and regu- 
larly. A No. 5 F. ureteral catheter was easily passed 
into the right kidney pelvis and a pyelogram was 
made. This showed the right kidney pushed down 
by the mass. The left kidney was negative. X-ray 
examination of the chest was negative. X-ray 
examination of the colon disclosed no definite 


diseased condition. 
Clinical diagnosis: new-growth of the liver, type 
questionable; malnutrition, secondary anemia. 
Exploration was considered, but the child was 
removed from the hospital and exploration was re- 
fused. The child gradually lost weight and strength 





SURGERY, GYNECOLOGY AND OBSTETRICS 


and she became jaundiced. During the interval at 
home the child was given 13 deep X-ray therapy 
treatments of 15 minutes each and 25 milligrams 
of colloid of lead. These were of no value in reducing 
the size of the mass. Ascites developed and on 
December 30, 1927, the abdomen was tapped and 
450 cubic centimeters of bright yellow crystal fluid 
was withdrawn. The jaundice continued to in- 
crease in degree and the child died on February 5, 
1928. 

Autopsy revealed a female child apparently 9 
years of age; length, 118 centimeters; weight, ap- 
proximately 25 pounds; and skin, markedly icteric. 
The pupils were round, regular, and dilated. En- 
largement of the abdomen was marked, as were 
emaciation and dehydration. The superficial veins 
over the abdomen were dilated and prominent. ‘Two 
herniotomy scars were present in the inguinal trian- 
gles, and a trocar wound in left lower quadrant. There 
were no pleural adhesions. The heart was in normal 
position. No fluid was present in the pleural cavities. 
The pericardium was free. The pericardial sac con- 
tained 15 cubic centimeters of clear straw colored 
fluid. The heart weighed 127 grams. The external 
surfaces of the heart were smooth, but had an icteric 
tinge. The aorta was normal. Inspection of the valves 
showed them to be smooth and intact. The aorta, 
cardiac valves, and heart muscles were somewhat 
icteric. The oesophagus and trachea were definitely 
icteric; otherwise negative. The thymus was small 
and atrophic. The thyroid was not disturbed. The 
lungs were light pink in color and floated in water. 
The surfaces were studded with yellowish, white 
nodules measuring from o.5 to 3.0 centimeters in 
diameter (Fig. 3). The largest were found on the 
under surface of the left lobe. Numerous large intra- 
lobular metastases were found. Both lungs were 
aerated and showed no consolidation. The bronchii 
were somewhat icteric; otherwise negative. When 
the peritoneal cavity was opened a large nodular 
liver presented with the escape of about 1,800 cubic 
centimeters of dark green colored fluid. There were 
numerous omental adhesions to the liver, gall 
bladder and right kidney area. The omentum was 
very thin and devoid of fat. The spleen weighed 270 
grams and was smooth. The capsule stripped easily. 
Cut section revealed marked congestion; splenic 
substance firm. The malphigian bodies were prom- 
inent to the naked eye. The stomach was not 
dilated. It contained 10 to 15 cubic centimeters of 
gastric secretion. The mucous membrane was pale 
and intact throughout. No scars were found at the 
pylorus. The examination of the duodenum re- 
vealed nothing abnormal. The mucous membrane 
of the small bowel was thin and injected in places, 
but no ulcerations could be seen. The appendix 
was normal. The gall bladder measured 5 centi- 
meters in length and was moderately distended, thin 
walled, and contained 10 cubic centimeters of dark 
brown solid particles which were semi-soft under the 
pressure of the finger. There were no definite hard 
stones. The cystic and common ducts were patent 
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Showing anterior, superior aspect of liver. 


Fig. 1. 


throughout and were not involved in the carci- 
nomatous mass. The liver weighed together with the 
empty gall bladder and pancreas 1903 grams. The 
entire right lobe except for an area 4.5 centimeters 
by 5 centimeters in size at the right lower border 
was involved. The right lobe wasa hard, solid, car- 
cinomatous mass whether viewed from the superior 
or inferior surfaces. The left lobe presented numer- 
ous similiar but discrete (Fig. 1) nodules on all sur- 
faces and on the free borders varying in size from 2 
millimeters to 2.5 centimeters in diameter. The 
largest of the nodules was on the posterior surface of 
the right lobe and measured 5.5 centimeters by 4 
centimeters. The remaining lobes showed no in- 
volvement externally, but a carcinomatous area 2 
centimeters in diameter was found on section of the 
caudate lobe. A separate oval mass 5 by 4.5 by 3.5 
centimeters (Fig. 2) could be seen lying in contact 
with the head of the pancreas and the gall bladder. 
It appeared to be a retroperitoneal carcinomatous 
lymph node and contained caseous material. Pos- 
sibly it was an accessory lobe of the liver. Transverse 
section of the right lobe showed solid carcinoma to a 
depth of from 3 to 6 centimeters in which were to be 
seen widely separated, circular, and irregularly 
shaped islands of liver tissue increasing in amount 
as the posterior surface was approached. Not more 
than 1o per cent of recognizable liver tissue re- 
mained in the right lobe. The distal half of the large 
bowel was full of clay colored faecal material. The 
mucous membrance was injected in places. The 
rectum was negative. The left kidney weighed 120 
grams. The surface markings were normal and 
smooth; the capsule stripped easily. The papilla 
and pyramids were prominent. The pelvis was bile 
stained. There was no evidence of pyelitis. The 
right kidney weighed 120 grams and was otherwise 
the same as the left kidney. The uterus, tubes, and 
ovaries were congenitally absent. ‘The adrenals 
were negative. The pancreas was normal. 
Microscopical examination of sections from sev- 
eral parts of the liver remote from the tumor 
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Fig. 2. Inferior surface of the liver showing A, cancerous 
degeneration of right lobe; B, gall bladder and ducts; C, 
oval distinct mass; D, pancreas; and EK, metastasis in the 
left lobe of liver. 


showed fibrosis of varying degree from thin strands 
of connective tissue to broad scar-like sheets. Where 
maximum fibrosis was encountered, isolated groups 
of a few liver cells were seen, surrounded by con- 
nective tissue. Occasional areas of recent round cell 
infiltration were found. The tumor consisted of 
groups of polygonal or spherical cell in a dense con- 
nective tissue framework. The groups were of vary- 
ing size and were of round or oval shape or in irreg- 
ular sheets. The cells were rather uniformly small 
and adult. The nuclei stained deeply and mitotic 
figures were moderately numerous. No gland or duct 
formation could be made out, and there was no bile 
pigment. In general, the tumor was separated from 





Metastasis. 


Fig. 3. Lungs showing metastasis. 
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Fig. 4. Photomicrograph of an area in the right lobe of 
the liver showing normal parenchyma and new-growth. 
X75- 


the liver parenchyma by bands of connective tissue, 
and in such situations compressed liver cells could 
be seen lying in dense, new fibrous tissue at the 
margin of the growth. Elsewhere no such separation 
existed. Van Gieson’s stain and Mallory’s con- 
nective tissue stain showed delicate fibers extending 
into the alveoli of the tumor and running between 
the individual tumor cells and the groups of cells. 
The oval mass connected with the right lobe of the 









Photomicrograph of portion of tumor shown in 
Figure 4. X150. 


Fig. 5. 


liver was made up wholly of alveolar tumor sur- 
rounded by a dense fibrous capsule. The septa were 
dense and the masses of tumor cells larger than those 
already described. Mitotic figures were numerous. 
No liver cells or tumor cells were found in the 
pedicle. The spleen showed chronic fibrosis. In a 
few fields the sinuses were filled or partly filled with 
tumor cells. There were no metastases in the retro- 
peritoneal lymph nodes, pancreas, or kidneys. The 





Fig. 6. Photomicrograph of lung showing normal lung 


tissue and metastitic new-growth. X75. 


Fig. 7. Photomicrograph of a portion of new-growth 
shown in Figure 6. X150. 
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CASES 


LIVER 


Age 
18 mo. 


3 mo 


smo 
12 vr 
mo 


7 mo 


2 


1 day 
3 days 


yr 
2 mo 

4 yr 
14 yr. 
II yr. 
Ir yr. 
20 mo 


6 mo 
9 yr. 


3 yr. 
12 yr. 


14 yr 
14 yr. 
15 yr. 


ay. 


14 mo. 


10 yr. 
12 yr. 
Q yr. 


7 yr. 


12 yr 


6 mo 


It yr 


8 yr. 

~ 9mo 
6 yr. 

1 yr. 

7 mo 
17 mo 


e 
5a yr. 
10 yr. 


1o mo 
8/2 mo. 


Q yr. 


OF 





PRIMARY 
IN CHILDHOOD 


Sex 


M. 


M 
F 


M 


M 
P 


CARCINOMA 


Diagnosis 
Medullary carcinoma 
the liver 


DT 


Scirrhous carcinoma of the 


liver 
Medullary cancer liver 
Medullary cancer liver 
Carcinoma liver 
Cancer liver 
Cancer liver 


Medullary cancer liver 
Alveolar cancer liver 


Medullary cancer liver 





Cancer liver 





Cancer liver 
Medullary cancer liver 





Cancer liver 





Adenocarcinoma liver 





Cancer liver 





Cancer liver 





Cancer liver 





Cancer liver 
Adenoma liver 








Alveolar cancer liver 
Cancer liver 








Cancer liver 





Cancer liver 
Cancer liver 
Cancer liver 











Cancer liver 


Cancer liver 














Cancer liver 





Cancer liver 





Cancer liver 





Cancer liver 





Carcinoma solidum liver 








Cancer liver 
Cancer liver 
Teratoid cancer liver 
Cancer liver 


Cancer liver 











Similar to case 38 
Cancer liver 


Cancer liver 


Hepatoma 


Adenocarcinoma of the 


iver 


metastatic tumors in the lungs were identical in 
appearance with the growth in the liver except that 
the tumor masses were larger and more uniformly 
spherical. 


SUMMARY 


A report of a case of primary carcinoma of 
the liver in a child of 9 years is given, includ- 
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ing clinical history, autopsy report, and micro- 
scopical findings. An unusual feature is re- 
corded, namely, the congenital absence of 
uterus, tubes, and ovaries. Cirrhosis, so fre- 
quently reported in the literature in hepatic 
carcinoma, is shown to have been present in the 
case and its prenatal occurrence is suggested 
by the clinical history. 

A résumé of reported cases is given to- 
gether with a bibliography. 


We wish to express our appreciation to Dr. Broders, 
Dr. Ewing, Dr. Hammack, and Dr. Ophuls for their interest 
in material sent them and for their kindness in giving us 
their opinions. 
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PERINEPHRITIC 


ABSCESS' 


ALEXANDER HAMILTON PEACOCK, M.D., F.A.C.S., SearrLe, WASHINGTON 


HE chief object of this paper, which is 

based on the study of 21 cases, is to 

bring out a few points in the diagnosis 
of abscesses which form in the immediate 
surroundings of the kidney. The literature 
on perinephritic abscess has been well re- 
viewed both by Richardson and Hunt. 

Of importance is the classification. Rich- 
ardson, in 1915, used the term primary peri- 
nephritic abscess, indicating that the infection 
had followed a metastatic, hematogenous 
course. Hunt, in 1924, used the classification 
of perinephritic abscesses of renal and extra- 
renal origin. This seems to me to clarify the 
pathological findings. Abscesses of renal origin 
would include those associated with pyo- 
nephrosis, lithiasis, traumatism, tuberculosis, 
or other infections of the upper urinary tract. 


PATHOLOGY AND ETIOLOGY 


As a rule, perinephritic abscess of extrarenal 
origin shows no pathology of the urinary tract. 
The urines are clear, smears and cultures are 
negative, and there are no renal symptoms. 
The etiology of these abscesses has been de- 
bated at various tiines. Miller made a very 
careful anatomical study showing the relation 
of the perirenal lymphatics to the retroperi- 
toneal lymphatics. Some authorities are of the 
opinion that most perinephritic abscesses are 
cortical or subcapsular and arise from the 
periphery of the kidney. Braasch strongly 
supports this view. Lott states that in his 
opinion perinephritic abscess resulting from 
direct extension independent of renal disease 
is rare. 

In many of the reports of cases, furunculosis 
seems to play some part in the causation of 
these abscesses. Peterson reports that in one 
of his cases the same organism was found in 
the boil on the forehead and in the perinephri- 
tic abscess. In several of my series, also, there 
was a preceding furunculosis, the incubation 
period running from 2 to 6 weeks. Postpartem 
infections have been followed in a number of 
cases by perinephritic abscess, probably due 


to extension to the perirenal lymphatics. The 
absence in so many cases of all renal findings 
and symptoms would seem to indicate that 
these abscesses must be hamatogenous born. 
The smears or cultures made from the pus 
obtained from these abscesses show the over- 
whelming presence of staphylococcus aureus, 
which appeared in 15 of the 19 cases ex- 
amined. 

The etiology of these abscesses of renal 
origin is much easier to comprehend, as they 
are the direct extension to the cortex, and the 
abscess forms beneath the renal capsule. In 
these cases, we usually have a definite infec- 
tion of the urinary tract which can be dem- 
onstrated. These abscesses as a rule develop 
on the posterior surface of the kidney, become 
moderately enlarged, irritate the psoas muscle 
and, working toward the point of least re- 
sistance, extend downward and over the ante- 
rior surface of this muscle and are therefore 
most manifest. Dissection is sometimes done 
under Poupart’s ligament, as in one of this 
series. 

Abscesses of the anterior surface are ex- 
tremely rare and occurred in none of this 
series. Two of them formed at the upper pole 
of the kidney, extended upward, perforated 
the diaphragm, and formed secondary lung 
abscesses. If the abscess is well visualized and 
its anatomical position remembered, it will aid 
somewhat in its diagnosis. This mass forming 
between the kidney, the renal niche, and the 
psoas muscle pushes the kidney, pelvis, and 
ureter anteriorly and sometimes laterally. If 
this can be demonstrated by pyelograms and 
uretograms, it will give positive information 
of the presence of the retroperitoneal and 
retrorenal mass. 

AGE INCIDENCE 

Age varied from 8 to 63 years, the average 
being 32.5 years. This group counted includes 
abscesses of both renal and extrarenal origin. 
The average obtained by Richardson for pri- 
mary abscess was 29 years. 


1 Read before the Western Branch of the American Medical Association, Del Monte, California, September 14, 1928. 
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lig. 1. Cross section through the kidney and renal 
fossa, with the ureter exposed extraperitoneally. This is 
to illustrate the anatomical relation of the ureter to the 
posterior surface of the peritoneum. 


SEX 
‘Twelve were males, 9 females—a more 
even distribution than counted by Richardson 
whose series gave a total of 16 males and 4 
females. This high rate in males may be due 
to the increased frequency with which cuta- 
neous infection due to trauma occurs in males. 


SYMPTOMS 


Fever was observed in all of these patients. 
The graphic chart pointed to a daily elevation 
of 102 degrees to 104 degrees F’., followed by 
a sharp decline with an accompanying sweat. 
Preliminary chills were noted in most of them. 
These were usually mild in character. This 
fever leaves the patient exhausted and pro- 
gressive weakness develops. 

Nausea was recorded in 15 cases and vomit- 
ing in 11. These symptoms are due to intoxi- 
cation and absorption from the abscess. In 
some cases the symptoms were extremely se- 
vere and added greatly to the, exhaustion of 
the patient, but they promptly disappeared 
after incision of the abscess as did the fever 
and chills. 

The duration of the symptoms in the extra- 
renal type was 9 days to 6 weeks. A number 
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Fig. 2. Section showing perirenal abscess which works 
downward to the point resting on the psoas muscles and 
muscles of the vertebra. Also, the manner in which the 
peritoneum is lifted upward. 


of these seemed to be preceded by furuncu- 
losis or skin infection. In the renal type of 
perinephritic abscess the duration was much 
longer, even to 5 years. Most renal infections 
develop slowly and extend beyond the kidney 
only after considerable drainage has been 
done. For example, Case 21 gives a history 
of large, recurring calculi of the right ureter, 
obstruction of the ureter, and urinary infec- 
tion for a period of 3 years. 

Pain, as a rule, is severe. It is usually a 
unilateral backache at a level of the third to 
the fourth lumbar vertebrz and in the costo- 
vertebral angle. It was present in all of these 
cases. Fourteen cases had right sided ab- 
scesses and 7 left ones. There were no bilateral 
cases. The pain was described as throbbing, 
almost constant, fixed, and increased by walk- 
ing or any movement of the vertebra. ‘This 
was noted in 18 cases. Six patients complained 
of a radiating pain or colic, most of which was 
downward into the groin or thigh. 

In conjunction with pain should be men- 
tioned irritation of the psoas and erector 
spine muscles, which produces spasm, rigid- 
ity, and partial fixation of these muscles. The 
presence of an abscess in the renal niche 
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Fig. 3. Illustration of the elevation of the ureter which 
is displaced anteriorly by a large perirenal abscess. This 
change in the normal plane of the ureter makes possible 
the diagnosis of perirenal abscess and retroperitoneal tumor 
by the use of stereo-ureterograms. 


explains the rigidity of the spine and at times 
a temporary lordosis. It is also the cause of 
spasm of the psoas, with relief obtained by 
flexion of the thigh. 

Tumefaction was observed in 17 cases. At 
times it was very slight and was discovered 
only on careful inspection, with the patient 
lying perfectly straight on a hard, flat bed. 
In this position, also, can be demonstrated 
lateral curvature of the spine, due to pressure 
of the abscess. This will be further explained 
in the roentgenograms. To reach objects on 
the floor these patients squat instead of bend- 
ing forward. Marks of external heat applica- 
tions are frequently seen over the costover- 
tebral angle. 

Leucocytosis was invariably present and 
was much higher than the count common to 
the degree of fever present. The lowest count 
was 11,800 in Case 15, a male of 63 years 
with poor resistance, and the highest 39,000 
in Case 7, a young woman of 29 years with 
an acute staphylococcus infection of the uri- 
nary tract. The average leucocyte count was 
20,593. A unilateral backache, fever, and un- 
usually high leucocyte count should bring 
perinephritic abscess into consideration. 
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Sketch of pyelogram which shows no displace- 
ment of the ureters in the anteroposterior position. This 
shows the mild curvature of the spine which was noted in 


Fig. 4. 


10 of 18 of the cases studied. It illustrates the blurring 
of the line of the psoas and the transverse processes of the 
vertebrae on the affected side. Stereoroentgenograms 
show the right ureter displaced markedly forward, 


Urological symptoms in extrarenal perine- 
phritic abscess were absent or slight. The 
commonest symptom was a painless, frequent 
urination noted in 13 cases; this is probably 
reflex. Pyuria covers all cases reporting any 
infection in the urine, even though there may 
be very few bacteria, as in some of these 11 
cases. Microscopic examination showed the 
following bacteria: 


Bacillus coli 


Staphylococci. . 3 
Streptococci. . 1 
Sterile... . aa 


Urinary infection probably plays a small role 
in these abscesses and could be a secondary, 
rather than a primary, infection of the urinary 
tract. 

Hematuria was given as a symptom in 5 
cases. One of these, Case 21, suffered from 
an impacted calculus of the ureter. The 4 
other cases (Cases 14, 17, 15, and 8) had 
marked bacillus coli infection of the upper 
urinary tract. Hematuria is not infrequent 
in this type of infection. 
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DIAGNOSIS 

At times few lesions are more difficult to 
diagnose than perinephritic abscesses. ‘Their 
deeply situated position, the perfect protec- 
tion of the renal fossa, and the lack of urinary 
symptoms and findings increase the mystery 
of the pains they cause. 

Scheele and others have placed importance 
in the differential leucocyte count in the seg- 
regated urine from each kidney and the blad- 
der. Pyuria with negative findings in ordinary 
culture media is suggestive of tuberculosis. A 
trace of albumin, occasional tube casts, white 
blood cells, and staphylococci were found 
among his series of cases. Observers in gen- 
eral seem to agree that in most of these cases 
the urinary findings give no helpful informa- 
tion. ‘The abscess is outside of the kidney 
and does not produce changes in the upper 
urinary tract. 

In writing on perinephritic abscess in chil- 
dren, Elmer states that this disease is usually 
mistaken for tuberculosis of the hips or spine. 
The child ceases active play, limps for a while, 
the thigh is slightly flexed, and the body bent 
forward. An indefinite pain starts in the back, 
later localizing in the costovertebral angle. 
The location of the abscess influences certain 
movements of the spine, producing either hy- 
perextension or constant flexion. Hip joint 
disease is excluded by the painless rotation 
of the thigh in the flexed position. In disease 
of the spine, all spinal muscles are in reflex 
spasm; pain is observed by movements in all 
directions. In perirenal abscess, the pelvis and 
lower trunk can be moved in all directions. 
To illustrate the difficulty of diagnosis, the 
following case, not reported in this series, is 
related: 

M. M., aged 9 years, with previous good health, 
complained of pain in the left hip and limped mark- 
edly. Two days after this sudden onset, she was 
unable to walk. Pain localized in the left costo- 
vertebral angle. Painful, frequent urination with 
hematuria was reported by the parents. A renal 
study was made. The urines were negative for pus 
and bacteria; the outline of the ureters, pelves, and 
kidneys were normal. The fever, 104 degrees, was 
accompanied by chills and sweats. Leucocytosis was 
36,000. Cultures of the blood were positive for 
staphylococcus albus. After perinephritic abscess 


had been diagnosed, an exploratory incision was 
made through the left kidney angle. A normal kid- 
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ney was found with no evidence of perirenal in- 
flammation. However, bimanual palpation of the 
erector spine muscles elicited fluctuation. ‘The first 
wound was closed and a second small incision was 
made into the thick muscles of the spine, thus re 
vealing a suppurative myositis. Nearly all of the 
cardinal symptoms of a perinephritic abscess were 
present. 

In summing up, Richardson says: “ Cystos- 
copy, ureteral catheterization, and X-ray, 
although essential in excluding disease of 
the urinary tract or spine, may be of no 
positive help in these cases. ‘The three prin- 
cipal points in diagnosis are: continued fever, 
leucocytosis, and abdominal or costovertebral 
tenderness.”’ Since that time, other roentgeno- 
logical observations have been made. In 1912, 
Dr. Bela Alexander of Leipzig in his book, 
The Examination of Kidneys and Urinary 
Tract, mentioned two cases of perinephritic 
abscess in which he found the disappearance 
of the line of the psoas muscle, the obscuring 
of the transverse processes, and a poorly de- 
fined kidney outline as being important find- 
ings in the diagnosis of perirenal abscess. In 
one case a further observation was made: a 
lateral curvature of the spine and retraction 
of the thigh. 

In May, 1925, Dr. Vidor Révesz of Buda- 
pest read a paper before the Hungarian Uro- 
logical Society and a week later demonstrated 
3 cases amplifying and illustrating the points 
brought out by Alexander. 

On April 28, 1928, Lipsett and Edwin Beer, 
both of New York, independently and simul- 
taneously published articles covering these 
points in diagnosis. The clouding of the line 
of the psoas muscle often helps in diagnosis 
but is not infallible. All too frequently, flatus 
obscures the renal outline and the edge of the 
psoas. Of more importance and greater con- 
sistency is the lateral curvature of the spine. 

The vertebral line arches slightly around 
the abscess. Eighteen cases of this series had 
a renal study and this arching was noted in 
10 of them. A natural curvature and faulty 
position on the table must be guarded against. 

The author wishes to call attention to the 
great value of stereoscopic roentgenograms. 
Several perirenal abscesses have been easily 
diagnosed in this way which were negative 
with the flat film. With the patient in the 
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prone position, an extrarenal mass always 
pushes the kidney and ureter, anteriorly and 
sometimes laterally. This is beautifully shown 
in a stereoscopic picture. The normal kidney 
lies in its usual plane, while the other is dis- 
placed forward and the ureter curves like a 
taut bow. A lateral roentgenogram would 
show the same thing but offers too many dif- 
ficulties. The exposure must be a short one 
(1 to 3 seconds) with too milliamperes of 
current. 

To refer back to the paragraph on the pa- 
thology of perirenal abscess, it is easy to 
understand why a stereoscopic picture will 
give the true anatomical relations of the retro- 
peritoneal organs and structures. On account 
of the obscure symptoms early in the forma- 
tion of these abscesses, they are a long time 
developing and hence of considerable propor- 
tion when presented to the urologist for study. 
There is a sufficient mass in most cases to 
produce a real displacement. 


SUMMARY 


The chief points in the diagnosis of peri- 
nephritic abscess are: 

1. Constant fever. 

2. Severe pain localized in the costoverte- 
bral angle. 

3. High leucocytosis. 

4. Curvature and rigidity of the spine. 

5. Stereoscopic roentgenogram showing the 
displacement of the kidney and ureter ante- 
riorly or laterally, due to a retrorenal or 
retroperitoneal mass. 

SUMMARY OF CASES 

CasE 1. 9396. W. E. M., male, aged 50 years, 
laborer. Six months ago this patient had an appen 
diceal abscess drained. He had been ill for the past 
3 weeks with fever and constant pain in the upper 
right abdomen and back. Examination showed a 
leucocyte count of 13,900; the urine contained many 
colon bacillus; and there was localized tenderness 
and moderate tumefaction in the right costovertebral 
angle. Renal study demonstrated negative urines. 
The pyelograms showed rotation of the kidney 
away from the median line; there was moderate 
curvature of the vertebra. Incision of the right 
kidney angle revealed the pus of a large perine 
phritic abscess. 


CasE 2. 7255. <A. L., female, aged 28 years, 


housewife. This patient’s illness apparently started 
after her last confinement, 3 months previously. She 
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complained of fever, chills, and moderate pain in 
the upper right abdomen and back. Two months 
before, an appendectomy and cholecystectomy were 
performed for right abdominal pain. These opera- 
tions did not relieve her and the pains became 
steadily worse. At the time of her examination, she 
seemed extremely ill. Examination showed a young 
woman who had undergone considerable loss in 
weight. Temperature was 102 degrees. In the upper 
right quadrant of the abdomen was a large mass 
which produced spasm and rigidity of the right 
rectus muscle. An incision effected drainage of a 
considerable amount of foul, greenish pus. 

CASE 3. 9505. Mrs. S. W., female, aged 23 vears, 
housewife. This patient had had no recent illness. 
She stated that for the past 10 days she had been 
ill with fever, chills, and loss of strength, and that 
she was constantly getting worse. On examination 
she had the appearance of being very ill. Her tem- 
perature was 102 degrees; respiration, 28 and la- 
bored; pulse, 110. Over the left costovertebral angle 
were noted tumefaction, marked muscle spasm, ten- 
derness, and scars of heat. Leucocytosis was 16,610; 
urinalysis was negative. The roentgenograms dem- 
onstrated an arching of the vertebra with a clouded 
area below the left kidney. An incision was made 
over this area and a large abscess was drained. 

CASE 4. 9155. W. J., male, aged 42 years, tele- 
phone worker. For the past 2 months this patient 
had noted that his urine was cloudy. Ten days 
before the examination, he was taken with right 
sided abdominal colic which radiated to the testes. 
A second attack occurred the day before the ex- 
amination. The temperature was 100 degrees; leuco- 
cytosis 18,000. There was muscle spasm in the 
upper right abdomen and back. Renal study dem- 
onstrated cloudy urine which was loaded with 
staphylococci. Catheterization of the right ureter 
demonstrated an occluded ureter 3 centimeters be- 
low the renal pelvis, due to an impacted calculus. 
There were two large calculi in the calyces. The 
kidney was exposed and a subcortical abscess was 
noted. The calculus was removed fron’ the ureter 
and, because of the multiple kidney abscesses, it 
was deemed advisable to do a nephrectomy. The 
perinephritic abscess was clearly due to a staphylo- 
coccus infection which, in all probability, was the 
etiology of the calculi and the multiple kidney ab- 
scesses. The patient made a good recovery and the 
staphylococci disappeared after neosalvarsan injec 
tions, which seem to be a specific for this bacteria 
in the urinary tract. 

Case 5. 14140. W. D., male, aged 63 years, 
transfer owner. The patient stated that 2 months 
before he developed a boil in the ischiorectal space. 
This came to a head and he treated it himself. It 
persisted but gradually healed. Four weeks after 
the appearance of the boil, he complained of pain 
and swelling in the upper right abdomen. Fever and 
chills set in and he has been ill more or less since 
then. The pain was a throbbing one and was present 
most of the time. 
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TABLE I. INCIDENCE 
Age in years Cases Age in years Cases 

8 I 31 I 
15 I 32 I 
22 1 33 I 
23 I 38 I 
25 I 42 I 
20 2 38 I 
28 2 50 I 
29 2 53 I 
30 I 63 I 


Examination of the abdomen showed a large mass 
extending from the costovertebral angle to the an- 
terosuperior spine of the ilium. It was fixed and 
hard, suggesting a hypernephroma. There were no 
urological symptoms of any kind: the urine was clear 
and negative on all examinations. The leucocytosis 
was 11,850. A renal study was made and the ureters 
were observed to be in a straight line; the pelves 
and calyces were entirely normal. The stereopyelo- 
grams, however, demonstrated the right ureter and 
kidney displaced forward by a retroperitoneal mass. 
This was very marked. A diagnosis of perinephritic 
abscess was made. ‘The abscess was incised and a 
large amount of greenish pus was evacuated. This 
proved on culture to be staphylococcus. 

CASE 6. 12421. Mrs. S., female, aged 30 years, 
housewife, Japanese. The patient was unable to 
speak English clearly, hence an intelligent history 
was impossible. It was learned, however, that she 
had been ill for 10 weeks with constant pain in the 
upper right abdomen, that this pain radiated into 
the right thigh, and that she had had fever and 
chills. Examination revealed a mass in the right 
costovertebral space. Her temperature was 102 de- 
grees; leucocyte count, 18,000. No renal study was 
made. This mass was aspirated with a needle and 
pus was obtained which showed bacillus coli on cul- 
ture. An incision was then made and a large abscess 
was drained. 

CASE 7. 13883. R. N., female, aged 29 years, 
school teacher. This patient had been ill for several 
months with a right sided pain which was increasing 
in intensity. She also complained of fever, chills, 
sweats, and vomiting. The latter was extremely 
severe and she seemed to be unable to eat anything. 
Four weeks before, an apparently normal appendix 
was removed but the symptoms did not improve. 
Examination of this patient showed her to be very 
ill. The skin was moist and clammy. Fever varied 
from 1oo degrees to 103 degrees; leucocytosis was 
39,000. All food was vomited. The patient lay on 
her left side with the right thigh drawn up. The 
abdomen showed considerable tenderness with slight 
tumefaction in the upper right quadrant. 

A renal study was made which showed staphylo- 
coccus infection of both kidney urines. Roentgeno- 
grams demonstrated moderate curvature of the ver- 
tebre. Pyelograms were not made. A diagnosis 


was made of perineal abscess, which was found at 
operation. 


The abscess occupied the lower pole of 
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the kidney and was the size of a golf ball. On cul- 
ture, the pus showed staphylococci, similar to the 
organisms found in the urine. 

Case 8. 11799. V.S., female, aged 18 years, 
housewife. This patient was never robust but had 
been reasonably well up to her present illness. She 
was now 4 months pregnant. One month before she 
had developed chills, fever, and sweats. The fever 
was high and irregular. There was pain with some 
bulging in the right kidney angle. Examination 
showed a sallow, anemic skin. Temperature was 
104 degrees. Abdomen was moderately tympanitic 
and showed the presence of a 4 months’ pregnancy. 
There was an area of increased dullness over the 
iliac crest. Leucocyte count was 15,200; erythro- 
cytes, 2,170,000; hemoglobin, 35 per cent. Cathe- 
terization of the ureters showed the presence of a 
few pus cells and numerous gram negative bacillus 
coli in both kidneys. Pyelograms showed dilated 
ureters and kidneys on both sides, indicating a mild 
degree of hydronephrosis of pregnancy. This patient 
was operated upon for a perinephritic abscess, which 
drained for several weeks. She ultimately made a 
complete recovery. 

CASE 9. 13155. E. R., male, aged 29 years, 
clerk. The patient had no medical history except 
shrapnel wounds sustained in the World War. For 
the past 3 weeks he had been suffering with fever, 
chills, and pain in the upper right abdomen. There 
were no urological symptoms. This patient gave the 
appearance of being ill. The skin was moist and 
sallow; temperature was 102 degrees; leucocytosis 
was 14,500. In the upper right quadrant of the 
abdomen extending posteriorly a circumscribed area 
of tenderness was noted. Urinalyses were negative. 
A right pyelogram showed no lateral displacement 
of the ureter. The diagnosis was perinephritic ab- 
scess. The abscess was found on the lower pole of 
the anterior surface of the right kidney. There was 
considerable inflammatory tissue. 

CASE 10. 13650. T. T., male, aged 25 years, 
Japanese, employed in a garage. This patient gave 
a history of boils of the right thigh 1 month before 
his present illness. For the past 3 weeks he had 
been ill with chills, fever, and pain in the left side 
and back. The pain did not radiate. There was no 
hematuria, no frequency, no burning. He was un- 
able to stand erect on account of his pain. The 
patient stooped markedly and walked with a limp, 
due to a flexion of the left thigh. Palpation of the 
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TABLE III.—URINALYSIS 
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abdomen demonstrated a fluctuating, bulging mass 
extending over the crest of the ilium. The urine was 
clear; leucocytosis was 16,000. The left pyelogram 
showed the kidney pushed some distance away from 
the lateral margin of the vertebra. Perinephritic 
abscess was diagnosed and incision released a large 
amount of pus and broken down tissue. The abscess 
cavity was quite large and dissected downward fol- 
lowing the psoas muscle. 

CASE 11. 12682. A. W. M., male, aged 48 years, 
carpenter. The medical history was indefinite but 
he stated that he had not felt well for 5 years. 
Pain had gradually developed in the right inguinal 
fold. This pain was constantly getting more severe. 
Lately he had suffered with frequent urination, di- 
urnal and nocturnal; his appetite was poor, and he 
was fast losing in weight and strength. Examina- 
tion showed the patient markedly emaciated and 
with sallow skin. The right thigh was stiff and its 
motion limited. The teeth were very poor. A great 
many of them were decayed or broken off. Poste- 
riorly a slight tumefaction was noted. In the urethra 
there was a stricture of the prostatic portion. His 
leucocytosis was 25,000. His blood chemistry showed 
some retention of creatinin and urea nitrogen. Ca- 
theterization of the ureters showed the presence of 
a staphylococcus infection. This patient was seen 
in his home and was in such condition that removal 
was contra-indicated. The condition was so clear 
that an incision under local anasthesia was made 
and a iarge perinephritic abscess was drained. 

CASE 12. 13461. G. M., male, aged 22 years, 
delivery man. This patient gave no history of in- 
fection. He said that his present trouble had begun 
6 weeks before and was ushered in with chills and 
fever, and pain in the right side and back, which 
was increasing in intensity and interfered with his 
getting around. He was now suffering with severe 
pain, insomnia, and marked reduction in weight. 
His temperature was 103.6 degrees; leucocytosis, 
12,000. The teeth were badly decayed. The right 
side of the abdomen was mottled from the use of 
local heat. The area over the right costovertebral 
angle was rigid and showed some tumefaction. An 
area of dullness extended partly around to the lateral 
edge of the abdomen. A renal study was made and 
all findings were negative except a large, indefinite 
right kidney outline. The urines were clear. A di- 
agnosis of perinephritic abscess was made. Fourteen 
ounces of heavy, thick pus was evacuated. 

CASE 13. 13510. J. W. B., male, aged 38 years, 
printer. There were no infections in this patient’s 
history. Three weeks before the examination, this 
man was taken with a sharp pain of stabbing char- 
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acter. It came on about 3 p.m., reached its maxi- 
mum intensity about 5 p.m. and required morphine 
to relieve it. It was impossible for this patient to 
lie on his right side. Examination showed a tem- 
perature of 103.6 degrees. The right abdomen was 
marked from heat applications. There was no super- 
ficial rigidity, but there was pain on deep pressure 
over the right costovertebral angle. 

There was moderate rigidity of the spine on 
stooping. Renal study showed slight albuminuria. 
The right kidney was of normal size and in normal 
position and was not rotated. Leucocyte count was 
33,000. A diagnosis of perinephritic abscess was 
made from the symptoms of fever, localized pain, 
rigidity of the spine, and high leucocyte count. At 
operation, a cupful of thick, creamy pus was found. 

CASE 14. 11625. Mrs. E. R. R., female, aged 32 
years, housewife. This patient gave a history of left 
renal colic for the past 4 months, accompanied by 
a severe cystitis for 2 weeks. The attack ceased 
until 3 days before the examination when she had 
severe left sided pain. There were also chills and 
fever. She further complained of burning urination, 
pyuria, hematuria, nausea, and vomiting. She had 
not eaten for 3 days. Examination of this patient 
showed a well nourished young woman who was 3 
months pregnant. There was extreme tenderness 
over the entire left abdomen and back, with flexion 
of the left thigh. Leucocyte count was 18,400; 
hemoglobin, 58 per cent. Urine was very turbid, 
gave a trace of albumin and showed many pus cells 
and bacillus coli. A renal study was made and 
demonstrated an obstruction of the left ureter 15 
centimeters from the bladder. This obstruction was 
passed with a No. 5 catheter. The left kidney urine 
was cloudy, scant in amount, and contained many 
pus cells and bacillus coli. The right kidney urine 
was negative. The left renal pelvis held 20 cubic 
centimeters of solution without pain. Pelvic lavages 
were performed without improvement. Following 
the last one, she miscarried. Her condition improved 
for a while but 2 months later it reoccurred as bad 
as ever. Due to the poor functioning and continual 
infection of the left kidney, surgical measures were 
advised. A large left kidney was found and a peri- 
nephritic abscess measuring 3 by 5 centimeters was 
located at the lower pole. This was apparently 
subcortical in origin. Due to the marked pyo- 
nephrosis present, a nephrectomy seemed to be indi- 
cated. This perinephritic abscess was apparently 
renal in origin. 

CASE 15. 12780. R. B. T., male, aged 33 years, 
woolen salesman. This patient gave a history of 
bacillus coli infection of the urinary tract existing 
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for 10 years. He was now suffering with pyelitis 
and colitis, accompanied by hyperpyrexia, nausea, 
and vomiting. The patient had had numerous pelvic 
lavages. In one of these, apparently due to irrita- 
tion from the contrast solution or the use of sodium 
hydroxide instead of sodium iodide solution, severe 
symptoms followed. The left ureter became cede- 
matous, closed up entirely, and could not be cathe- 
terized. In due time, the same process occurred in 
the right ureter. No function was observed from 
the left side. When he entered the hospital, the 
patient had not voided for 36 hours and the bladder 

yas empty. There was a large bulging mass extend- 
ing from the right costovertebral angle to the lower 
right abdomen and pushing over Poupart’s ligament. 
The patient was extremely ill and in a condition of 
collapse. His leucocyte count was 18,000. Under 
local anesthesia, a huge perinephritic abscess was 
opened and drainage was instituted. Subsequently, 
all of the kidney drainage took place through this 
sinus and at no time was there any urine in the 
bladder. This patient survived one year. The right 
kidney secreted through the operative sinus. No 
urine during this time appeared within the bladder 
and both ureters were permanently occluded. 

CASE 16. 8087. Mrs. A. S., female, aged 30 years, 
housewife. The patient stated that following a mis- 
carriage 1 year ago she had felt poorly and there 
had been some dull pain in the region of the left 
kidney. One month before the examination, this 
pain became acute and since that time had steadily 
increased in severity. Lately she had developed a 
fever. There were no urinary symptoms. Exami- 
nation showed a woman who had lost considerable 
weight. Respiration was 30; temperature, 103 de- 
grees; leucocytosis, 17,200. The abdomen was re- 
laxed and showed no tumefaction. Percussion 
showed a mass in the region of the left kidney with 
a slight bulging posteriorly. The renal study was 
entirely negative except for a slight trace of albu- 
min. A large perinephritic abscess was incised and 
drained. 

CASE 17. 10123. W. O., male, aged 28 years, 
manufacturer. This patient’s medical history was 
negative except for repeated attacks of tonsillitis. 
The first pain over the left kidney came on 6 weeks 
before the examination. For the past 4 weeks it 
had been getting steadily worse and he had been 
confined to bed. He reported some hematuria, fre- 
quency, and burning urination. His appetite was 
very poor and he had lost 20 pounds in weight. 
Examination showed a slender young adult. The 
most prominent symptom was his expression of pain 
and distress. ‘There was marked rigidity of the 
spine and tenderness over the left costovertebral 
angle. In moving around he had a very marked 
stoop and flexion of the left thigh. Temperature 
was 103 degrees; leucocytosis, 33,600. A renal study 
was made and showed normal urinalyses. Pyelo- 
grams demonstrated a bulging of the left ureter 
forward and away from the lateral line. There was 
also a slight curvature of the vertebra. The diag- 
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nosis of perinephritic abscess was confirmed by in- 
cision. The culture showed staphylococcus. 

CasE 18. o140. Mrs. H. C., female, aged 26 
years, waitress. Her medical history was negative. 
Three months previously, she developed a cramp- 
like pain in the left kidney region which persisted 
day and night. Two weeks before the examination 
she had noticed a little blood in the urine. Since 
then there had been periods of frequent urination. 
Examination showed a young woman apparently in 
severe pain. She had lost 15 pounds in weight. 
Palpation of the left costovertebral angle demon- 
strated fixation and spasm of the muscles, extreme 
pain, and an area of dullness. Her temperature was 
103 degrees; leucocytosis, 15,600. The urine con- 
tained many pus cells and bacillus coli. This patient 
was relieved on incision of a left perinephritic 
abscess. 

CASE 19. 9443. W. E., male, aged 53 years, 
carpenter. This patient stated that 3 weeks previ- 
ously he had had a carbuncle at the back of the 
neck. It had been lanced and was still draining. 
Shortly after this, pain developed in the region of 
the left kidney. This pain was increasing in severity. 
He had had fever for 2 weeks, but no chills. Ex- 
amination showed a middle aged man with flexion 
of the left thigh. Temperature was 102 degrees; 
leucocytosis, 18,000. The back showed a tender 
tumefaction in the left costovertebral angle, accom- 
panied by muscle spasm. A renal study was made 
and the findings were entirely negative. Founded 
on the symptoms of fever, leucocytosis, and localized 
pain, a diagnosis of perinephritic abscess was made. 
A large abscess of staphylococcus infection was 
drained. 

CASE 20. 10819. R. S., male, aged 8 years, school 
boy. The patient had been treated surgically for 
a suppurative appendix 2 years before the examina- 
tion. For the past 6 months he had been suffering 
with fever, sweats, and pain over the right kidney. 
He lost a great deal of weight and had no appetite. 
His father stated that he had been poorly and was 
nourished from the milk of a single cow. It was 
later found that this cow had lump jaw and the 
cow was killed. The child was greatly emaciated. 
The right leg was markedly flexed. Examination 
of the back showed a swelling and a painful tumor 
over the right kidney angle extending forward. 
Hemoglobin was 40 per cent; erythrocytes 4,400,000; 
leucocytes 24,000. Temperature was 104 degrees. 
A renal study was made. ‘The left kidney was 
catheterized and found to be negative. The right 
ureter was obstructed near the bladder and no func- 
tion was observed. Roentgenograms showed a large 
mass in the region of the right kidney. Surgery 
was recommended as the only source of relief and 
a right nephrectomy was advised. A large peri- 
nephritic abscess was first met. The kidney showed 
the presence of a chronic inflammatory condition 
resembling the gross appearance of renal tubercu- 
losis. The patient survived the operation about a 


week but steadily lost his strength in spite of blood 




















PEACOCK: PERINEPHRITIC ABSCESS 765 


transfusion and intravenous therapy. Postmortem 
findings showed a wound in the right lumbar region 
with some discharge issuing from it. The upper 
abdominal cavity was opened and a gush of creamy 
pus was seen. The general peritoneal cavity was 
normal. There were no adhesions or peritonitis. 
The intestines were examined throughout. The duo- 
denum showed a perforated ulcer, large and yellow, 
into the right renal fossa. A second perforation was 
found between the ascending colon and the wound. 
This was apparently postoperative. The liver was 
hypertrophied and showed 3 large abscesses: one on 
the extreme left lobe, one large one in the upper 
right lobe, and a third one in the inferior portion 
of the right lobe near the gall bladder connecting 
the duodenum and the right kidney. The left kid- 
ney was hypertrophic with smooth and perfectly 
normal tissue except for a small spot in the lower 
pole. Pathological diagnosis: actinomycosis. 

CASE 21. 10223. Mrs. R. N., female, aged 31 
years, housewife. This patient presented a history 
of long standing urinary infection and calculi of the 
right ureter. ‘T'wo large calculi were removed from 
the lower third of the right ureter by transperitoneal 
exposure. The urinary infection persisted with pe- 
riodic attacks of chills, fever, and sweats. Eighteen 
months before, a ureterolithotomy had been per- 
formed to remove a calculus 4 centimeters in length. 
A good recovery was made and patient experienced 
relief for a year. Then pain developed in the upper 
abdomen and back. There was a moderate fever. 
The patient ’phoned one day that she had been 
taken with pulmonary hemorrhage and she was sent 
immediately to the hospital for a study. Her tem- 
perature was 104 degrees; leucocyte count was 
18,000; respiration, 32. There was a moderate 
dyspnoea and embarrassed respiration. Suspecting 
a pyelitis, due to the history of urinary infection, 


catheterization of the ureters was done and the 
urines were found to be clear and normal. While 
the patient was still in the hospital she developed 
a cough and had a foul smelling expectoration. Per- 
cussion disclosed considerable increased dullness 
around the liver. Roentgenograms showed a marked 
elevation of the diaphragm on the right side. An 
exploration was made of this dull area and a huge 
subdiaphragmic abscess was drained. This showed 
staphylococci, the same bacteria as was found in 
the urine. Following the patient’s history, symp- 
toms, and findings, there was apparently a perine- 
phritic abscess which broke through the diaphragm 
and produced a secondary lung abscess. It is now 
20 months since this abscess was drained. The 
patient-has no symptoms and recovery is perfect. 
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OVARIAN IRRADIATION AND THE HEALTH OF THE 
SUBSEQUENT CHILD 


A ReEvIEW OF MorE THAN Two HUNDRED PREVIOUSLY UNREPORTED PREGNANCIES IN 
WoMEN SUBJECTED TO PELVIC IRRADIATION 


DOUGLAS P. MURPHY, M.D., F.A.C.S., Putmapetpnta, PENNSYLVANIA 


Gynecean Hospital Institute of Gynecologic Research of the University of Pennsylvania 


HE present paper is the second commu- 

nication dealing with the health of chil- 

dren born following maternal pelvic ra- 
dium or roentgen irradiation. In the first pub- 
lication (11), the literature was reviewed which 
dealt with the health of all children reported 
as born following maternal pelvic irradiation. 
In the present study the health of another 
group of children, born of irradiated mothers, 
has been analyzed. These two publications, 
when combined, will represent the largest col- 
lection of reported cases available for study 
dealing with the possible relationship that may 
exist between maternal pelvic irradiation and 
the health of subsequent children. 

The unhealthy or defective children born of 
previously irradiated mothers form the chief 
subject of this investigation. An attempt has 
been made to determine the nature, serious- 
ness, and frequency of any disturbances of 
health or defects in development among these 
children, and to ascertain, if possible, whether 
the maternal irradiation was entirely or only 
partly responsible for such faulty structure or 
disturbances of function as may be found 
among them. : 

By far the larger part of the material form- 
ing the basis for this investigation was secured 
in response to a questionnaire sent to leading 
gynecologists and radiologists throughout the 
United States. To these records have been 
added several reports of pregnancies which 
have appeared in the current literature since it 
was recently reviewed. A number of preg- 
nancies previously reported by one author 
(17) are also included, having been uninten- 
tionally omitted from the first paper. 

From the study of the literature and from 
an estimation based upon the replies to the 
questionnaires herein reported, it seems appar- 
ent that relatively few children have been born 
to women who were subjected to pelvic irradi- 


ation. This small number of subsequent chil- 
dren is probably due both to the amount of 
irradiation employed (the chief reason) and to 
the peculiarity of the local pelvic disturbance 
for which the irradiation was prescribed. 

In spite of the small number of pregnancies 
that have occurred in irradiated women, re- 
ports have appeared from time to time in the 
literature indicating that some of the children 
born subsequent to pelvic irradiation of the 
mother have presented disturbances of health 
or defects of development. It has been assert- 
ed further by some of the observers that in 
certain cases the maternal treatment has been 
responsible for the disturbances noted. On the 
other hand, many of the children who have 
been born following maternal pelvic irradi- 
ation have appeared to be entirely normal. 

The experience of individual observers has 
necessarily been limited and consequently, the 
combined experience of the medical profession 
has not been large; for these reasons, but 
chiefly because of the conflicting opinions that 
exist and the lack of definite knowledge of the 
entire subject, the present clinical and experi- 
mental study has been undertaken. 

The clinical portion of this study includes a 
review of the literature (11); the present inves- 
tigation deals with previously unreported 
cases; and a third communication will analyze 
in greater detail the physical condition of the 
children mentioned in the first two publica- 
tions with special reference to the factors con- 
cerned with the maternal treatment and the 
bearing of these factors upon the health of the 
children. 

Extensive animal experiments that deal 
with the possible inheritance of defects, as 
produced by ovarian irradiation applied prior 
to fertilization of the ovum, are also being con- 
ducted. This part of the work was suggested 
by the observations of Reifferscheid, Lenz, 
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Bagg, and others, who found that preconcep- 
lion ovarian irradiation might, in some in- 
stances, be followed by the birth of abnormal 
ofispring, and that the damage so produced 
might not appear until the second generation 
of descendants had been reached. 

Each year sees a more widespread use of 
radium and the roentgen-ray in the treatment 
of benign gynecological lesions in both mar- 
ried and single women of childbearing age. 
From our present studies it seems quite appar- 
ent that radiologists have been unable as yet 
to determine the exact amount of radium or 
roentgen irradiation that is just sufficient to 
produce sterility. Lack of knowledge upon 
this point makes it important to learn whether, 
when an attempt to produce sterility by this 
means fails, the subsequent pregnancy will end 
successfully or the child born be injured or 
defective as the result of the previous maternal 
pelvic irradiation. 

When substerilizing irradiation treatments 
are indicated, the patients or their families are 
frequently anxious to know whether the irra- 
diation will injure in any way the health or 
impair the development of subsequent chil- 
dren should pregnancy follow such treatment. 

Therapeutic abortion can also be induced by 
the roentgen-ray (18). Instances have been 
reported from abroad in which abortion failed 
to take place and the pregnancy went to term. 

Pregnant women suffering from carcinoma 
of the cervix have been irradiated, and this has 
given rise to the question as to what effect the 
irradiation might have upon the health of the 
child, should it survive the complications re- 
sulting from the maternal disease and the 
manipulations incident to the application of 
the treatment. 

In still other cases pelvic irradiation has 
been employed in the treatment of small uter- 
ine myomata, and unsuspected living embryos 
have survived the treatment and the preg- 
nancies have gone to term. Pregnancies may, 
therefore, be associated with or follow various 
pathological conditions which require pelvic 
irradiation. Thus the pregnancy may take 


place at some time subsequent to the treat- 
ment; or it may occur during the course of 
treatment; or the condition may be entirely 
unsuspected when the irradiation is employed. 


In the two latter cases, even though large 
amounts of irradiation are employed, the em- 
bryo may not be aborted and may survive and 
go to term. In view of the different circum- 
stances with which pregnancy and pelvic irra- 
diation may be associated, it is important to 
know whether such treatment will in any way 
injure the health or impair the development of 
the subsequent children. It would be well also 
to know whether, if damage results from such 
maternal exposures, it occurs under all the 
circumstances cited here, or only under certain 
of these circumstances. 


REVIEW OF THE LITERATURE 


Three hundred and twenty pregnancies re- 
ported in the literature have been analyzed 
(11). Postconceplion irradiation was practiced 
in 53 instances, with 44 full-term pregnancies. 
In the latter group there were 27 (61 per cent) 
defective children; that is, children who pre- 
sented some disturbance of health or defect in 
development at some time while under obser- 
vation. Ina group of 265 pregnancies, follow- 
ing preconception irradiation, of 198 full-term 
pregnancies, there were only 10 (5 per cent) 
children who were reported as not perfectly 
healthy while under observation. 

In both of the aforementioned groups the 
percentages (61 and 5) were estimated with a 
disregard as to whether any other factors 
could possibly have been responsible for the 
disturbances observed. A critical examination 
of the various abnormalities listed in these two 
groups indicated at once that quite a number 
of the variations in health could easily be ex- 
plained upon grounds other than maternal ir- 
radiation. The relationship between these de- 
fects observed and their probable causes will 
better be understood by referring to the re- 
ports recorded in our first publication. 

Even when all the disturbances of child 
health apparently not due to maternal irradi- 
ation are omitted from consideration, posicon- 
ception irradiation therapy still appears to be 
a much more dangerous procedure, in so far as 
the health of the child is concerned, than is 
preconception irradiation. 

The difference between the effects of the ir- 
radiation, as it was administered before or 
after conception, was further emphasized in 
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TABLE I.--INDICATIONS FOR PELVIC RADIUM 
AND ROENTGEN TREATMENTS IN ONE HUN- 
DRED THIRTY-ONE INSTANCES IN WHICH 
PREGNANCY WAS CO-EXISTENT WITH OR 
FOLLOWED THE TREATMENT 

Number of 
Indication for treatment patients 

Functional hemorrhage 85 

Myoma uteri ary 5 28 

Epithelioma cervicis 

Bleeding after hydatid mole 

Endocervicitis. . 
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*Treatments given for the purpose of producing sterility. 


these cases by the more serious nature of the 
lesions observed in the children of the women 
receiving postconception treatment. In this 
latter group a large number of children pre- 
sented serious developmental defects, affecting 
chiefly the central nervous system and espe- 
cially the higher psychic centers. Microceph- 
aly following postconception irradiation was a 
common finding. Other gross structural de- 
fects were also found among the children of 
the women irradiated during pregnancy, 
whereas both the frequency and the serious- 
ness of the damage observed were much less 
marked in the offspring of the women who 
received preconception irradiation. The con- 
clusions arrived at from this study of the 
human case reports found in the current medi- 
cal literature were as follows: 

1. Irradiation of pregnant women is a pro- 
cedure extremely dangerous to the health of 
the offspring (61.3 per cent defective) and 
should not be undertaken unless the existing 
pregnancies are to be terminated artificially 
prior to the period of viability of the child. 

2. Whether preconception maternal pelvic 
radium treatment or roentgen irradiation is or 


TABLE II.—RELATIVE FREQUENCY WITH WHICH 
PELVIC RADIUM AND ROENTGEN IRRADIA- 
TION WERE EMPLOYED 
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is not prejudicial to the health of the subse- 
quent offspring cannot as yet be definitely 
stated. 


MATERIALS AND METHODS OF SECURING 
RECORDS 


In order to secure the records of as large a 
number of human pregnancies associated with 
pelvic irradiation as possible (previously unre- 
ported) letters were sent to over seventeen 
hundred members of the four following organi- 
zations: (1) The American Gynecological So- 
ciety, (2) The American Roentgen Ray Soci- 
ety, (3) The American Radium Society, and 
(4) The American Association of Obstetri- 
cians, Gynecologists, and Abdominal Sur- 
geons. 

The members of these organizations were 
asked to report whether they had ever ob- 
served any pregnancies in women who had re- 
ceived pelvic irradiation, the treatments hav- 
ing been given either before or during the 
pregnancies concerned. ‘To those observers 
who stated that they had had such experience, 
detailed questionnaires were then sent, and 
they were asked to give particular attention 
to the following points: 

1. Number of children of irradiated moth- 
ers. 

2. Whether radium or the roentgen-ray was 
employed. 

3. The approximate dosage. 

4. Condition of the child at birth, presence 
of abnormalities, etc. 

5. The length of time the child had been 
under observation. 

6. The health of the child since birth and at 
the last observation. 

Details were also requested concerning early 
death, weakness, or any tendency toward dis- 
ease, together with a report of any mental or 
physical abnormality that might have been 
observed at any time. Inaddition, information 
was requested as to whether the treatment 
preceded or followed conception, and in either 
case the physician was asked to state the in- 
terval of time that elapsed between the treat- 
ment date and the day of birth. Our thanks 
are due the many physicians, who, in returning 
our questionnaires, co-operated so generously 
in making this study possible. 
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TABLE III.—RADIUM EXPOSURES ARRANGED 
ACCORDING TO DOSAGE, INDICATING FRE- 
QUENCY WITH WHICH VARYING SIZED EX- 
POSURES OF PELVIC RADIUM IRRADIA- 
TION WERE ASSOCIATED WITH PREGNANCY 


Amount of exposure 
in milligram hours 


Number of 
persons treated 
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*Postconception in time; all others preconception. 


ANALYSIS OF MATERIAL 


The data bearing upon the previously un- 
reported pregnancies are presented in abstract 
form in the accompanying tables and dia- 
grams. The large amount of this material pre- 
vented its publication in greater detail. In 
certain instances, percentages taken from the 
recent review of the literature have been in- 
corporated in the diagrams for purposes of 
comparison and in order to emphasize the 
points under discussion. For convenience of 
presentation the material is discussed under 
the following five headings: 

1. The health of the irradiated woman be- 
fore treatment. 

2. Factors concerned with the technique of 
treatment. 

3. The effect of the irradiation upon subse- 
quent fertility. 

4. The influence of the treatment upon the 
abortion rate. 

5. The relation of the irradiation to the 
health of the subsequent children. 


THE HEALTH OF THE IRRADIATED WOMAN 
BEFORE TREATMENT 


Data concerning either the general health of 
the irradiated woman prior to treatment, or 


TABLE IV.—PRECONCEPTION RADIUM EXPO- 
SURES ARRANGED ACCORDING TO AMOUNT 
OF TREATMENT IN MILLIGRAM HOURS AND 
NATURE OF THE LESION FOR WHICH THE 
TREATMENT WAS INDICATED 
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Note that pregnancies have followed exposures as high as 1,800 milli 
gram hours, although no pregnancies have occurred after exposures of 
more than 1,500, except when myomata were present. 


the reason for the irradiation exposure, were 
not requested in the questionnaire. No infor- 
mation was received that dealt with the gen- 
eral health of the patient, but as shown in 
Table I, 131 observers stated the indication 
that led to the use of radium or the roentgen 
irradiation as the case might be. 

The majority of the exposures were given 
apparently for functional uterine hemorrhage 
not associated with any gross pelvic lesion, 
whereas not a few of the treatments were ad- 
ministered because of the presence of uterine 
myomata. As will be noted, the majority of 
the exposures were directed at some local pel- 
vic disturbance, although in several instances 
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the irradiation was employed in an attempt to 
induce sterility because of systemic disease. 

It should be remembered here that, when 
evaluating the influence of maternal irradi- 
ation, as it may influence the health of the 
subsequent child, practically nothing appears 
to be known concerning the relationship that 
may exist between local pelvic disturbances, 
such as functional uterine hemorrhage, and 
the future health and development of the sub- 
sequent offspring. 


FACTORS CONCERNED WITH THE TECHNIQUE 
OF TREATMENT 


Sources of radiant energy and the dosages 
employed. In the series of treatments reported 
in Table II, radium and the roentgen-ray were 
used with about equal frequency, and from a 
study of the end-results, their effects appear to 
have been identical. 

A consideration of roentgen dosage as it 
may have influenced the reproductive process 
has been omitted for several reasons: the small 
number of reports giving information on this 
point, the incompleteness of the data recorded, 
and the variations in the technique employed. 
Radium treatments, on the other hand, were 
recorded more frequently and in a more uni- 
form manner. The records show that the ma- 
jority of these treatments were given in the 
uterine canal, whereas most of the operators 
employed a uniform filtration process and, in 
general, the same technique. These facts made 
it possible for us to subject the radium dosages 
to ananalytical study, and for that reason they 
have received more consideration throughout 
this communication. 

As is shown in Table III, the radium dosages 
varied in amount from 200 to 1,800 milligram 
or millicurie hours (the two terms being em- 
ployed interchangeably in this paper). Most 
of the treatments were given in exposures of 
milligram hours, as expressed in even hun- 
dreds, as is also shown in Table III. In the 
few instances in which the amount of irradi- 
ation did not fall on the hundred mark, it was 
assumed, for the purpose of this study, to be 
the same as that of the nearest hundred and 
was so tabulated. 

The most striking point brought out by a 
study of Table III is the fact that pregnancy 





SURGERY, GYNECOLOGY AND OBSTETRICS 


should take place after so large an exposure of 
radium as 1,800 milligram hours, when perma- 
nent sterility is known not infrequently to fol- 
low pelvic radium treatments in which little 
more than one-third of that amount was ad- 
ministered. Human ovaries apparently vary 
greatly in their sensitivity to radium irradi- 
ation as usually applied in the uterine canal. 

It was further brought out that the nature 
of the lesion present might have had some 
influence in permitting pregnancy to occur 
following the higher of the doses recorded. It 
was presumed that the patients becoming 
pregnant following the higher dosages may all 
have had large myomata, which might so 
greatly have increased the distance between 
the point of application of the intra-uterine 
irradiation and the ovaries as to weaken the 
influence of the radium upon these organs. 
For this reason the data concerning the patho- 
logical lesions present and the various doses 
employed were combined in Table IV. They 
were so arranged as to show the relationship 
that exists between the size of the dosage and 
the nature of the lesion present. From what 
has been said it is evident that the truth of the 
presumption just mentioned is affirmed, since 
one patient who became pregnant after an ex- 
posure of 1,800 milligram-hours did suffer 
from myoma uteri, whereas two pregnancies 
took place following exposures of 1,500 milli- 
gram hours in which uterine myomata were 
not present. 

The influence of the time of the treatment upon 
the health of the child. As was shown in the 
recent review of the literature, the time of the 
pelvic irradiation with respect to the date of 
conception was the most important single fac- 
tor to be considered when the possibility of 
damage to subsequent offspring due to mater- 
nal irradiation was estimated. In the present 
study the influence of the time of treatment is 
dealt with in detail under the heading ‘‘The 
Relation of Irradiation to the Health of the 
Child.”’ It may, however, be said here in pass- 
ing that when the pregnant woman is irradi- 
ated, the greatest amount of, or perhaps all the 
damage done probably results from the direct 
embryonic irradiation, with little or no dam- 
age due to the indirect effect of the irradiation 
upon the internal secretion of the ovaries. In 
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the case of preconception ovarian irradiation, 
any damage that may be produced probably 
is the result of direct action of the treatment 
upon the unfertilized ovum. That such irradi- 
ated ova would not die as a result of the treat- 
ment, but would in spite of damage, have the 
power to become fertilized, is hard to realize. 
On the other hand, it can quite easily be con- 
ceived that the directly irradiated growing 
embryo might be partially damaged and yet 
go to term. 


THE EFFECT OF IRRADIATION UPON 
SUBSEQUENT FERTILITY 


In 79 of the full-term pregnancies the time 
in months between preconception treatment 
and delivery were recorded (Table V), irre- 
spective of the amount of irradiation em- 
ployed. From these figures the length of the 
intervals between the treatment and the time 
of conception can be estimated approximately, 
if desired. This would indicate the length of 
the so-called “‘sterility period,”’ which might be 
due in part to the irradiation treatment, 
although in most instances it would probably 
be due just as much to the nature of the local 
pelvic lesion for which the irradiation was em- 
ployed. From this table it appears that most 
of the deliveries (65 of 79) took place within 3 
years from the date of treatment, whereas 54 
of the 79 deliveries occurred within 24 
months. 

The relation between the amount of irradiation 
and the length of the so-called “‘ sterility period.” 
In 37 cases data were available concerning 
both the exact amount of radium exposure 
employed and the length of the interval in 
months between treatment and delivery. 
These facts have been recorded graphically in 
Figure 1. The base line represents the various 
dosages, as expressed in milligram hours, 
whereas the vertical line indicates the interval, 
in months, occurring between the time of 
treatment and the date of birth. Along the 
polygon curve will be found the number of 
women treated for each of the doses recorded 
immediately below on the base line. 

The interval between treatment and birth 
appears to lengthen as the amount of radium 
exposure increases from 200 to 500 milligram 
hours, whereas beyond the 500 point no con- 
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Radium Dosage in Milligram-Hours 
Fig. 1. Preconception radium irradiation; the relation- 
ship of dosage to delivery date in full-term pregnancies. 
The base line indicates the different amounts of intra- 
uterine radium exposures received by 37 women. The ver- 
tical line shows the interval in months between the treat- 
ment date and the date of delivery. The number of women 
receiving the various doses as outlined on the base line, is 
recorded along the polygon curve. As the amount of expo- 
sure increases up to 500 milligram hours the interval 
between treatment and delivery also increases. This rela 
tionship, however, is not constant after the 500 mark has 
been passed. 


stant relationship between the two seems to 
exist. 


THE INFLUENCE OF THE TREATMENT 
UPON THE ABORTION RATE 

Since pregnancy is not a condition regis- 
tered by law, it is practically impossible to 
determine the abortion rate for the population 
at large. Certain statistics, referred to in our 
recent publication, indicate that in certain cen- 
tral European cities the abortion rate is usually 
about 33 per cent. 

According to the figures given in Table VI, 
in 305 pregnancies reported here, which were 
associated with maternal pelvic irradiation, 73 
(23.9 per cent) abortions took place irrespec- 
tive of whether the treatment preceded or fol- 
lowed conception (excluding 22 pregnancies 
where treatment time was unknown—Table 
VII). 

In Figure 2 are shown the relative abortion 
rates for (1) the non-irradiated population, (2) 
the irradiated women as previously reported, 
and (3) the rate for the present group of 305 
irradiated women. This chart would seem to 
indicate that maternal irradiation has no effect 
in increasing the abortion rate. 

The abortion rates for the irradiated women, 
as shown in Figure 2, were computed irrespec- 
tive of whether the maternal irradiation was 
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Fig. 2. The abortion rate as influenced by the maternal 
irradiation. The cross-hatched bar shows the abortion rate 
for non-irradiated women of certain Continental European 
cities. The white bar indicates the rate for the 320 irra- 
diated women as previously reported, while the black bar 
represents the rate for the 305 pregnancies tabulated in the 
present study. Note that the irradiated women appear to 
have presented fewer abortions than the non-irradiated 
women. ‘This is irrespective of the amount of irradiation 
received and irrespective of whether the pelvic irradiation 
preceded conception or took place while the patient was 
pregnant. 


employed prior to or coincident with the preg- 
nancies concerned. Since the abortion rates 
after irradiation, shown in these two series of 
pregnancies, were not increased as a result of 
the treatment, the amounts of exposure must 
necessarily have been less than those which 
are commonly employed when therapeutic 
abortion is attempted by this means. 

The influence of the time of treatment upon the 
abortion rate, with respect to the date of concep- 
tion. As was just shown, pelvic irradiation per 
se has little if any effect upon the abortion rate 
when this is considered irrespective of whether 
the treatment took place before or during 
pregnancy. When, however, the time element 
is considered, we find a variation in the abor- 
tion rate, a fact which is of interest. It is true, 
of course, that the figures at our command in 
this connection are small and therefore tend 
to nullify our conclusions, but taken as they 
stand (Table VII) they show that (1) where 
the irradiation takes place during pregnancy 
(23 abortions in 53 of the pregnancies), the 
abortion rate is approximately 43.3 per cent 
whereas (2), in the 230 cases where the treat- 
ment preceded pregnancy, there were approxi- 
mately only 50 abortions, a rate of but 21 per 
cent. 


THE INFLUENCE OF IRRADIATION UPON 
THE HEALTH OF THE CHILD 


The health and physical development of the 
children born at or near term of irradiated 
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Fig. 3. Observation time of children of irradiated 
mothers. The base line indicates the number of months 131 
children were under observation. The vertical line shows 
the number of children reported upon for each period of 10 
months recorded on the base line. Note that the greater 
majority of these children were under observation for only 
40 months, while three were reported upon after 17 years. 


mothers is the most important consideration 
in the present study. Table VIII shows that 
of 233 full-term children, 37, or approximately 
15.4 per cent, at some time while under ob- 
servation presented evidences of defective 
health or of underdevelopment. 

The term “‘unhealthy child” defined. The di- 
viding line between normal health and devel- 
opment and conditions that might be regarded 
as subnormal is a very fine one and is drawn 
only with great difficulty; in fact, under no 
other circumstances is the distinction fraught 
with more difficulty than in the present case. 
For the purpose of this investigation it has 
been found necessary to set up an arbitrary 
standard by which to measure the health of 
children born of irradiated mothers. Thus, 
children who were born at or close to term and 
who presented at any time while under obser- 
vation any disease or defect, mental or physi- 
cal, or who died while under observation from 
whatever cause have been classified as un- 
healthy. By supplying so elastic a definition of 
the term unhealthy child, it was believed the 
reader would be able better to appreciate the 
difficulties encountered in this selection and 
would also be led to understand more readily 
the relationships that might or might not ap- 
pear to exist between the health of the children 
described and the health and treatment of 
their respective mothers. 
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TABLE V.—-PRECONCEPTION RADIUM AND 
ROENTGEN TREATMENTS—TIME INTERVAL 
BETWEEN TREATMENT AND DELIVERY 





























Number of patients treated 
Time intervals Agent used 
Radium — Total 

Under 13 months 8 5 13 
13 to 24 months, inclusive 27 14 41 
25 to 36 months, inclusive 4 7 II 
37 to 48 months, inclusive 8 I 9 

49 to 60 months, inclusive ‘s I 2 
84 months 2 ° 2 
Totals 50 29 79 














The number of full-term pregnancies reported in which data were 
given concerning the interval occurring between the month of treatment 
and the month of delivery, irrespective of the amount of irradiation em- 
ployed. Note that the majority of deliveries took place within 36 months 
of the date of treatment, irrespective of the amount of exposure used. 


Duration of observation of children of irradi- 
ated mothers. In 131 instances the duration of 
observation, in months, was definitely record- 
ed. It will be seen, from Figure 3, that the 
greater number of these children were under 
observation for only about 40 months, although 
several were observed over a period as long as 
17 years. Our reports, therefore, can cover 
only the earlier part of the lives of most of 
these children. It cannot be stated in what 
manner or to what extent these individuals 
may suffer in later years because of the ma- 
ternal irradiation preceding their births. 

A consideration of the so-called “unhealthy 
children.” In Tables IX and XI a few impor- 
tant points are presented concerning the un- 
healthy children resulting from the 305 preg- 
nancies recorded here (Table VI). 

The records of the unhealthy children have 
been arranged in two groups. In Table IX 
have been placed those few children whose 
mothers received irradition at some time dur- 
ing pregnancy, whereas the larger number of 
unhealthy children are reported in Table XI, 
those cases in which the mothers received pre- 
conception irradiation. 

Postconceplion pelvic irradiation. As is shown 
in Table VII, 53 women received postconcep- 
tion irradiation. Twenty-three of these women 


TABLE VI.—ABORTION FREQUENCY IN IRRADI- 
ATED WOMEN 


Number of pregnancies reported upon........ (100%) 305 
Spontaneous abortions..................... (23.9%) 73 
In first pregnancies..............-..++4-5 61 
In second pregnancies.................+++ 9 
Order of pregnancies not stated........... 3 


The number of abortions occurring in 305 pregnancies after irradia- 
tion, irrespective of whether the treatment preceded or followed con- 
ception, is arranged according to the order in which the pregnancies 
occurred. 


TABLE VII.—THE ABORTION RATE AS INFLU- 
ENCED BY THE TIME OF TREATMENT 























Lae ae Before During Total 
unknown conception pregnancy 
Treatment time 22 230 (100%)|53 (100%) | 305 
recorded 
Spontaneous ° 50 (21%) |23 (43.3%)| 73 
abortions 
Operative abor- ° 2 ° 2 
tions 
Ectopic preg- ° I ° I 
nancies 

















The number of spontaneous abortions, artificially produced abor- 
tions, and ectopic pregnancies, occurring in 305 pregnancies. 


aborted, while 12 (40 per cent) of the remain- 
ing 30 went to term and bore unhealthy chil- 
dren (Table IX) or children who were classi- 
fied as unhealthy, according to the definition 
previously arbitrarily determined upon for the 
purposes of this study. In the maiority of 
these cases the treatments were given by 
means of the roentgen-ray. Most of these 
pregnancies were unsuspected at the time of 
treatment. The children were under observa- 
tion for a long enough period of time, and the 
nature and seriousness of their disturbances 
were such as plainly to indicate the existence 
of impaired health or defective development. 

As was shown quite conclusively in the re- 
cent review of the literature, irradiation of the 
developing embryo, whether animal or human, 
is extremely likely to end disastrously, while 
in both cases the damage most frequently 
found was observed in the central nervous sys- 
tem. In the group of unhealthy children re- 
ported upon in the present paper underweight 
at birth, microcephaly, blindness, hydroceph- 
alus, Mongolian idiocy, and other gross defects 
of structure and function were observed, the 
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TABLE VIII.—HEALTHY AND JNHEALTHY 
CHILDREN BORN OF MOTHERS WHO RE- 
CEIVED PELVIC RADIUM OR ROENTGEN 
IRRADIATION, AT SOME TIME PRIOR TO 
BIRTHS OF THESE CHILDREN, ARRANGED 
ACCORDING TO THE SEQUENCE OF THE 
BIRTHS, AS THEY FOLLOWED THE MATER- 
NAL TREATMENT 


Number of full-term pregnancies reported. ..........232 
Number of children. . aires 233 
First pregnancies 202 
a. Healthy children 171 

b. Unhealthy children 31 
Second pregnancies. 25 
a. Healthy children 20 

b. Unhealthy children 5 
Third pregnancies. . 5 
a. Healthy children 4 

b. Unhealthy children I 
Fourth pregnancies . : I 
a. Healthy children. . ae 

b. Unhealthy children . @ 

This list is computed irrespective of whether the t-eitment p eceded 


or followed the conceptions concerned. It is seen that there were 37 
unhealthy children born in the first, second, and third pregnancies 
after the irradiation, and none in the fourth. 


majority of them involving the central nervous 
system. It would, therefore, seem not unlikely 
that most of the disturbances of the develop- 
mental processes, at least, of the children de- 
scribed in Table [IX might readily be attrib- 
uted to the postconception maternal irradi- 
ation. 

Postconceplion irradiation; the influence of 
the time of treatment upon pregnancy and the 
health of the children born at term. In 24 of the 
instances where postconception irradiation 
was employed, the month was stated during 
which the treatment was given. This informa- 
tion was shown in Table X. Ifa series of treat- 
ments was employed the month of the first 
treatment only has been recorded. The num- 
ber of cases reported here is small and most of 
the treatments were received in the first third 
of pregnancy. From a study of this table it 
will be seen that 13 of the pregnancies ended 
normally (approximately 50 per cent). Of the 
pregnancies ending abnormally it will be noted 
that most of them occurred following irradi- 
ation, taking place prior to the fourth month. 
However, the appearance of a microcephalic 
idiot following irradiation as late as the sixth 
month points to the possibility of damage to 


offspring when irradiation therapy is practiced 
at that period in the life of the fetus. 

Preconception therapeutic irradiation. The 
unhealthy children born of mothers who re- 
ceived preconception, pelvic irradiation are 
shown in Table XI. Of 230 women receiving 
such irradiation (Table VII) abortion took 
place in 50 (21.7 per cent). Of the remaining 
180 full-term pregnancies, 27 instances oc- 
curred in which the children born of these 
women might be classed as unhealthy accord- 
ing to the definition of the term decided upon 
as a standard for the present study. These 
represented 15 per cent of the full-term preg- 
nancies. Here, in spite of the larger number of 
women treated, the frequency of birth of un- 
healthy children was much less (15 per cent 
against 4o per cent of unhealthy children born 
following postconception maternal pelvic irra- 
diation). 

A further study of these case reports (Table 
XI) reveals the absence of microcephaly 
among them. In many instances the disturb- 
ances observed were not serious, and most of 
these could easily be explained on grounds 
other than the maternal irradiation. The vari- 
ous abnormalities of structure or disturbances 
of function differed more widely than those 
appearing in the children born following post- 
conception irradiation. Again all the disturb- 
ances noted in this group appear also among 
the non-irradiated part of the population, 
hence none of them can be regarded as pathog- 
nomonic of irradiation damage. The proof 
here that the irradiation did not cause the 
damage is not definite, but it is certainly far 
less circumstantial than is the case in which 
postconception irradiation was employed. 

Infant mortality, regardless of the date of the 
irradiation treatment with res pect to conceplion. 
According to the figures shown in Tables IX 
and XI, in the 232 full-term pregnancies re- 
ported upon there were 11 infant deaths under 
one year of age. This represents a rate of 47 
per thousand. The infant mortality rate for 
the year 1927, as determined by the Child 
Health Association,! was 64.9 among each 
thousand babies born, this representing the 
rate for the entire registration area of the 
United States. A comparison of these two 

1 Editorial. J. Am. M. Ass., 1928, xci, 502. 
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figures clearly indicates that there is no in- 
crease in the infant death rate that might be 
attributed to the maternal irradiation. 


GENERAL DISCUSSION 


The difficulty in properly evaluating the influ- 
ence of theirradiation. In attempting properly 
to evaluate the importance of the part played 
by maternal irradiation in influencing the 
health and development of the subsequent 
offspring, as in many other clinical and biolog- 
ical problems, a number of other factors are 
concerned, which make it extremely difficult 
to determine just what part the maternal 
treatment played in the production of the 
various disturbances observed. Some of the 
more important of these complicating factors 
are the following: 

1. The comprehensive definition of the term 
“unhealthy child” as employed in attempt- 
ing to differentiate between healthy and un- 
healthy children, and the fact that no time 
limit was set in which disturbances of health 
or development might appear or death take 
place. 

2. The fact that practically nothing is 
known concerning the hereditary or environ- 
mental influences at work upon either the irra- 
diated mother or her unborn child. 

3. Our ignorance concerning the effect of 
systemic or local pelvic disease, as these may 
influence the health of children. 

4. The fact that all the different structural 
and functional disturbances occurring among 
the children of irradiated women have also 
been observed among the children of women 
not so treated. No conditions that might be 
regarded as pathognomonic of irradiation ap- 
parently have been observed among the chil- 
dren born of irradiated mothers. 

5. The difficulty of determining the fre- 
quency of the various anatomical and physi- 
ological abnormalities appearing among the 
children of non-irradiated mothers as these 
Occur spontaneously in the non-irradiated 
population. 

6. Our lack of knowledge concerning the 
causes of many of the disturbances of health 
and development appearing among the chil- 
dren of women who have never received pelvic 
irradiation. 
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TABLE IX.—PATHOLOGICAL FINDINGS’ OB- 
SERVED IN TWELVE CHILDREN IRRADI- 
ATED IN UTERO, WITH EITHER RADIUM OR 
THE ROENTGEN-RAY, TOGETHER WITH THE 
LENGTH OF TIME EACH ONE WAS UNDER 
OBSERVATION 












































en Time 
ony Radium on sat under Dead | Pathological findings 
aici y observation 

I x 20 

months | x /|Hydrocephalus. 

2 x 6 months Underweight at 
birth; normal at 
last observation. 

3 x Microcephalic idiot. 

4 x Few Malformation of up- 

days per extremities. 

5 ¥ 8 months Blind and _ micro- 
cephalic. 

6 x 8 years Small, anemic. Con- 
dition not good at 
birth. 

7 x 2 years x |Normal at birth, 
death from intus- 
susception. 

8 x 7 years Divergent squint. 

9 Diagnos-| Few x |Cross between a 

tic X-ray} days Mongolian _ idiot 
and a cretin. 
10 x 12 years Microcephalic idiot. 
II x 7 days Kept eyes closed, 
blind (?), 2% 
pounds at birth. 
12 x 2 months 1% pounds at birth. 

















Note that the roentgen-ray was the agent of choice in most instances. 
In case 10 only diagnostic X-ray was employed, no therapeutic irradia- 
tion having been used in this case. 


For these reasons our conclusions must ne- 
cessarily be based upon generalities, rather 
than upon specific data. In spite of this, how- 
ever, certain interesting conclusions may be 
drawn from the material that has been anal- 
yzed. 

The proportion of unhealthy children of irra- 
diated women. Approximately 16 per cent of 
the full-term children born of irradiated moth- 
ers reported upon in this communication were 
known to be unhealthy at some time while 
under observation. It was found to be impos- 
sible to secure for purposes of comparison any 
similar group of children whose mothers suf- 
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TABLE X.—RESULT OF TWENTY-FOUR PREG- 
NA1.CIES, AS TO THEIR DURATION AND THE 
HEALTH OF THE CHILDREN BORN AT TERM, 
IN CASES IN WHICH THE IRRADIATION WAS 
POSTCONCEPTION IN TIME AND THE MONTH 
WAS RECORDED DURING WHICH THE TREAT- 
MENT WAS GIVEN 










































































Agent . Result 
niitgeaiaioan Exposure —— 
Roentgen- cane Nor-| Ab- Nature of 
ray Radium month ‘mal normal disturbance 
2 ° First 2 | 
5 Second | 3 2 |r. Deformed upper 
extremities. 
2. Hydrocephalus. 
I Second 1 |2% poundsat birth, 
blind? 
10 Third 6 4 |1t. Abortion fourth 
month. 

2. Dead at 2 years 
from intussuscep- 
tion. 

3. Internal squint. 

4. 4 pounds at birth, 
later normal. 

2 Fourth | 1 1 |Otitis media. 

I Fifth 1 |Abortion. 
I Sixth 1 |Abortion. 

I Sixth 1 |Microcephalic idiot. 
I Eighth I 

















Note that the greater number of disturbances of child health 
occurred in those instances in which the treatment was early in the 
pregnancy, although severe damage was apparently observed to follow 
maternal irradiation given as late as the sinth month of gestation. 


fered from diseases resembling those found in 
the irradiated women but who had not re- 
ceived pelvic irradiation treatment. Even 
though such a comparison could not be made, 
it would seem that a morbidity percentage of 
16 among the children of irradiated women 
ought not to be regarded as excessive. 
Without making a critical study of the vari- 
ous disturbances of health and development 
appearing among these children of irradiated 
mothers, and without classifying the defective 
children according to the time at which the 
maternal treatment took place with respect to 
the date of conception, we would be inclined to 
believe that maternal irradiation therapy had 
no injurious effect upon the health of these 
children, if the frequency of such disturbances 


were the only consideration to be kept in mind 
in arriving at a final conclusion. 

A critical study of the defective children, 
arranged according to the time of maternal treat- 
ment. When the nature of the defect or dis- 
turbance of health of each child is carefully 
examined (and these unhealthy children are 
grouped according to whether the maternal 
treatment preceded or followed conception), 
we are forced to the conclusion that the time 
of the irradiation is an important factor to be 
considered when we are attempting to deter- 
mine the cause of the various disturbances of 
health and development that appear among 
these children. This belief is based chiefly on 
the facts that the higher proportion of the 
more serious disturbances fell into one group 
(that group being the one in which postcon- 
ception maternal treatment took place) and 
that the frequency of these disturbances 
seemed to be much greater than would ordi- 
narily be expected among the children of a 
similar sized group of non-irradiated women. 
Furthermore, in the children of the women who 
were irradiated during pregnancy the deformi- 
ties seemed to conform to a type, whereas in 
those cases in which the maternal treatment 
was given before conception this was not the 
case. 

Although the frequency, nature, and uni- 
formity of the disturbances occurring among 
the children of the women who were irradiated 
when pregnant strongly suggest that they 
were, in some measure, at least, due to the 
maternal irradiation treatment, we have no 
definite proof that this was the case. The 
health of the children previously reported, 
together with the results of animal experimen- 
tation, tend to substantiate the conclusions 
based upon evidence presented in the group of 
pregnancies recorded in this paper, namely, 
that postconception irradiation was an impor- 
tant factor in the production of the deformi- 
ties under discussion. Beyond this point we 
cannot go in determining the relationship that 
exists between maternal pelvic irradiation 
during pregnancy and its bearing upon the 
health and development of the children irradi- 
ated while in utero. 

Irradiation prior to conception. It is most 
important that we know whether or not pre- 














ene 








MURPHY: OVARIAN IRRADIATION AND HEALTH OF THE SUBSEQUENT CHILD 777 


conception pelvic irradiation will injure the 
health or impair the development of subse- 
quent children, since, as a rule, radium and 
roentgen therapy are usually employed, in 
gynecologic practice, in the treatment of non- 
pregnant women. A study of the table dealing 
with the health of children born following such 
preconception treatments (Table XI) presents 
an entirely different picture from that dealing 
with the children whose mothers received post- 
conception irradiation. Approximately 11 
per cent of unhealthy children were born fol- 
lowing preconception irradiation as against 40 
per cent of unhealthy children born following 
postconception irradiation. In the case of 
preconception irradiation these disturbances 
were not only less frequent butin the majority 
of instances were less serious in nature and 
did not tend to conform to a type. If from 
these findings any definite conclusions can be 
reached concerning the effect of preconception 
maternal pelvic radium or roentgen irradiation 
as it may influence the health and develop- 
ment of subsequent children, it would be that 
such preconception maternal irradiation has 
little, if any, influence upon the health and 
development of any of these subsequent chil- 
dren. 

Such a conclusion based upon a study of the 
health and development of the full-term chil- 
dren (those born after preconception irradi- 
ation) would seem to indicate that the ova 
which were irradiated prior to conception 
either were killed before fertilization took 
place, or if they became fertilized, later abort- 
ed. Since the abortion rate among women re- 
ceiving preconception irradiation is less than 
the rate in the general population it might be 
assumed that the irradiated ova were either 
uninjured or completely destroyed. 

Conclusions. If the foregoing theories, 
namely, first, that postconception pelvic irra- 
diation may seriously injure the health and 
development of the child in utero, and, second, 
that preconception ovarian irradiation is not 
detrimental to the health and development of 
subsequent offspring, are correct, what prac- 
tical bearing have such conclusions upon the 
future use of radium and the roentgen-ray in 
the treatment of pelvic lesions in women of the 
child-bearing age? 


TABLE XI.—PATHOLOGICAL FINDINGS. OB- 
SERVED IN TWENTY-SEVEN CHILDREN, BORN 
FOLLOWING PRECONCEPTION PELVIC RA- 
DIUM OR ROENTGEN IRRADIATION 















































































































































= F coal a a bran ne Dead | Pathological findings 
_* x x |Anencephaly. 
2 x Stillbirth | x {Knotted umbilical 
cord. 
SS a x _|_1 week x _|Due to bronchitis. 
4 x 1 week Anemic, thin; de- 
veloped normally; 
induced labor for 
—- eclampsia. 
et x Stillbirth x |Maternal eclampsia. 
6 x 99 months Congenital tracheal 
_|_ Stenosis. 
x 60 months Congenital heart le- 
ne a sion. 
8 x 114 months Slightly under- 
weight. 
_9 x 138 months Learns poorly. 
10 __x | 8hours | x _ |Prematurity. _ 
II x 120 months Pulmonary tuber- 
= culosis. 
12] x __| 18months|_x_|Pneumonia. 
mi ey __iday _ _ |Cause unknown. 
Er ik2e __2 days x |Cause unknown. 
15 | x Stillbirth | x |Atelectatic, cause 
a unknown. 
16} x 12 hours x |Maternal eclampsia 
with difficult la- 
b ae bor. 
vi = . 48 hours x |Twinwiththeabove. 
18] x 23 months Poor feeder, not ro- 
bust, little resist- 
ance, nothing def- 
a : . __initely wrong. _ 
191 x 72 months Crooked tibiz, later 
ee ___|__normal. 
2o| x |___|_t1months|_x__|Deathfrompleurisy. 
st | x.) _8months| _|Rickets. 
a2| x gmonths| x |Death from _ bron- 
__|__ chitis. 
23 | x 33 months Weak and frequent- 
_|_ly sick. 
24] x ____|.12months} _x_|Pneumonia. 
25 | x 24 months Slightly under- 
weight. 
roel ae ___|___|Small at birth. 
a7: | x _| 6months| _|Feeding difficult. 


Note the wide variety of disturbances recorded. 


The first practical bearing is that postcon- 
ception irradiation should not be employed 
during pregnancy if the child in utero is to 
be allowed to go to term, for there is a 40 per 
cent likelihood that the child will present some 
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serious defect as a result. That such an opin- 
ion has not generally been held in the past, 
even by leading gynecologists and _ radiolo- 
gists, is indicated by the fact that in a number 
of instances postconception pelvic irradiation 
has been employed in the treatment of uter- 
ine carcinoma complicating pregnancy, no at- 
tempt having been made to terminate the 
pregnancy at as early a date as possible after 
irradiation. 

The second important conclusion drawn is 
that before irradiation treatment is under- 
taken, it should always be ascertained defi- 
nitely whether any woman about to receive 
such treatment is or is not pregnant. In order 
to obviate the possibility of pregnancy, which 
might go on to term despite the manipulations 
or other procedures incident to the irradiation, 
the uterus should be curetted. This is a fur- 
ther check against the existence of carcinoma 
of the fundus, a condition apparently over- 
looked in a high percentage of cases (Norris). 
In view of the findings in this and in our pre- 
ceding paper, it would seem that such care 
ought to be exercised in order to eliminate the 
possibility of irradiating an unsuspected living 
embryo. 


SUMMARY, BASED ON 283 PREGNANCIES IN 
WHICH THE TREATMENT TIME WAS KNOWN 


POSTCONCEPTION PELVIC IRRADIATION 


1. Fifty-three women are reported upon 
who received postconception pelvic radium or 
roentgen irradiation. 

2. Abortion occurred in 23 instances (43.4 
per cent). 

3. Of the 30 children born at term, 12 (40 
per cent) presented some more or less serious 
disturbances of health or development. These 
defects, in many instances, were quite serious 
and tended to conform somewhat to a type. 


PRECONCEPTION PELVIC IRRADIATION 


1. Two hundred and thirty pregnancies are 
reported upon occurring in women who re- 
ceived preconception pelvic irradiation. 

2. Abortion occurred in 50 (21.7 per cent) 
instances. 

3. Of the 180 children born at term, 27 (15 
per cent) presented some disturbance of 





SURGERY, GYNECOLOGY AND OBSTETRICS 


health or defect in development. These de- 
fects were much less severe than those occur- 
ring in the preceding group and did not con- 
form in any way to a type. 


CONCLUSIONS 


1. It appears reasonable to suspect that 
certain of the gross structural defects found 
among children, irradiated in utero, result 
from such irradiation. 

2. There is as yet no definite indication that 
ovarian irradiation, prior to fertilization, has 
any detrimental influence upon the health or 
development of any subsequent children. 
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OF PERITONITIS IN 


ANIMALS 


JOSEPH P. SPARKS, M.D., Peorta, ILLINoIs, AND VERNON C. DAVID, M.D., Catcaco 
From the Surgical Department of Rush Medical College 


LOOD injected into the normal peri- 
toneal cavity is slowly absorbed by 
the lymphatics as well as by the direct 

passage of the blood serum into the blood 
stream. Micro-organisms injected into the 
peritoneal cavity of animals are also absorbed 
directly into the blood as well as being taken 
up by the peritoneal lymphatics, thence to 
reach the blood stream by the way of the 
thoracic duct. 

Very closely allied in structure and function 
are the pleural and peritoneal cavities, and 
likewise, the absorption of blood and micro- 
organisms from the pleural cavity takes place 
much as it does from the peritoneal cavity. 

The pleura and peritoneum may both be 
the seat of pyogenic inflammation, and patho- 
logically the inflammatory process in one may 
closely resemble that in the other. 

Efforts are constantly being made by 
clinical and experimental study to lower the 


incidence in these cavities of pathogenic in- 
fections which not infrequently follow oper- 
ative procedures in them. Allen,! of St. Louis, 
has recently shown that in guinea pigs blood 
which contained pyogenic micro-organisms 
and which was injected into the pleura cavity 
produced empyema in a large percentage of 
his experiments. He logically stressed the 
point that to prevent the development of post- 
operative empyema it is important that the 
pleura be dry after operation on the lungs. 

Having in mind the numerous instances in 
which varying amounts of blood are left in 
the peritoneal cavity following abdominal 
operations, such as gastric or bowel resection 
and pelvic operations in which absolute asep- 
sis is not possible, it occurred to us that it 
would be of interest to study the effect of 
blood in the peritoneal cavity on the develop- 
ment of peritonitis. 

1Allen, Duff S. Surg., Gynec.& Obst., 1927, xlv, 23. 


TABLE I.—EXPERIMENTS ON DOGS 






















































































Autogenous 
ineetindiadieamens Bacterial 
Dog j Blood “aed Kind of bacteria Result Autopsy 
No. — c.cm. 

I 50 ts 10 Bacillus coli ad Remained well Negative (5 weeks later). 

~. - © ie 10 Bacillus coli Remained well Negative. 

3 $00 7 10 Bacillus coli Died same day Negative (no peritonitis). 

4° oe = | 10 Bacillus coli - Remained well Killed 1 month later (no peritonitis). 

5 . 3 °° 10 Bacillus coli Remained well None performed. : 

6* x: 10 Bacillus coli Remained well None performed. 

7 20 5 Streptococcus hemolyticus | Remained well None performed. 

8* | 5 Streptococcus hemolyticus Remained well None performed. 

9 20 5 Scar let fever streptococci Remained well Killed 3 weeks later (no peritonitis). 
10° ° 5 Scarlet fever streptococci Remained well ‘Killed 3 weeks later (no peritonitis). 
II 25 10 Streptococcus hemolyticus | Remained well None performed. 
12° ° 10 Streptococcus hemolyticus Remained well None performed. 

13 25 5 Staphylococcus Remained well None performed. 
14° ° 5 Staphylococcus Remained well None performed. 
15 75 10 Bacillus coli Remained well None performed. 
16° ° 10 Bacillus coli Remained well None performed. 
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TABLE II.—EXPERIMENTS ON RABBITS 










































































Autogenous 
aaa ani peices Bacterial 
Rabbit Blood “Sioa Kind of bacteria Result Autopsy 
N injected J 
0. aa, c.cm. 
I 3 3 Bacillus coli Died next day Slight peritonitis. 
2° ° 3 Bacillus coli Died next day Negative. 
3 3 3 Staphylococcus Remained well Not performed. ’ 
rng ° 3 Staphylococcus Died 1 week later Small amount of bloody fluid in peritoneal 
cavity. No fibrin. 
5 4 3 Streptococcus Died 2 days later Fibrinous peritonitis. 
6* ° 3 Streptococcus Died 3 days later Fibrinous peritonitis. 
TABLE III.—EXPERIMENTS ON GUINEA PIGS 
Pig No. | 
I I I | Bacillus coli Remained well Negative. 
3° ° I | Bacillus coli Remained well Negative. 
3 I I Staphylococcus albus Remained well Negative. 
4° ° I Staphylococcus albus Remained well Negative. 
5 I I Streptococcus hemolyticus | Remained well Negative. 
6* ° I Streptococcus hemolyticus | Remained well Negative. 





*Indicates control animals 


Dogs, rabbits, and guinea pigs were used in 
our experiments. With the animal under 
ether anesthesia the abdomen and left thigh 
were surgically prepared, the femoral artery 
was isolated, and blood taken therefrom. This 
blood together with a broth suspicious of 
bacteria was injected into the peritoneal 
cavity. For controls bacteria alone were 


injected into the peritoneal cavities of animals. 
The results are summarized in Table I, dogs; 


Table II, rabbits, and Table III, guinea pigs. 


CONCLUSION 


From the results of these experiments we 


are led to conclude that autogenous blood 
together with varying types of pathogenic 
micro-organisms injected into the peritoneal 
cavity of dogs, rabbits, and guinea pigs does 
not predispose to the production of peritonitis. 
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THE CAUSATION OF INTRACRANIAL AEROCELE BY BRAIN-FLAP 


AN EXPERIMENTAL PROOF 


ARNOLD K. HENRY, M.B., B.Cu. (Dust.), F.R.C.S.L, Cairo, Eyer 
Professor of Clinical Surgery, University of Egypt 
AND 
REGINALD ST. A. HEATHCOTE, D.M., B.Sc. (Oxon.), Carro, Ecypt 


Professor of Pharmacology, University of Egypt 


air within the cranial cavity after frac- 

ture of the skull. A number of traumatic 
cases with collections of intracranial air have 
since been described, and 16 of these were 
studied by Bullock in a recent article.’ 

The condition has been variously termed 
“intracranial aerocele” or ‘‘pneumocele,” 
“‘pneumocephalus,” and, in Luckett’s first 
case in which the air was intraventricular, 
“‘pneumoventricle.” In every case, the air 
which had entered the cranial cavity as a 
result of fracture has been visualized within 
the dura.? 

Up to the present time, the causation of 
intracranial aerocele has remained a matter 
for conjecture. Several authors have sug- 
gested that air from a fracture involving a 
sinus may be forced into the cranial cavity by 
the effort of sneezing or of coughing, but the 
condition has occurred in cases in which the 
site of the fracture has been remote from any 
sinus. 


|’ 1913, Luckett recorded the presence of 


BRAIN-FLAP 

In 1923, one of us (A. K. H.) had the oppor- 
tunity of hearing Sir William Wheeler de- 
scribe a case of intracranial aerocele in which, 
during an operation for decompression, he 
noticed a large excursion of the brain which 
synchronized with respiration. A week later, 
when by good fortune, it was possible to time 
a similar excursion in the course of an opera- 
tion for hydrocephalus performed by Mr. 
Adams McConnell, it became clear that the 
brain receded from the opening in the skull 

1Since our paper was written a review of 50 cases by A. J. Lewis has 


appeared in Brain, June, 1928, p. 221. One of these—published by 
Chiari in 1884—antedates that described by Luckett. 

2In order to simplify description, we have made noseparate mention 
of the arachnoid. This membrane is in such close apposition to the dura 
that, from the point of view of our experimental work, the two may be 
considered as a single structure. In strict anatomical fact most intra- 
cranial aeroceles are deep to the! arachnoid membrane, though occa- 
sionally, as in Cotte’s case, the air is in the subdural space. 





during inspiration and bulged out with each 
expiratory act. 

The suggestion that these to-and-fro move- 
ments of the brain might be directly linked 
with the presence of air within the cranial 
cavity at once became difficult to resist. It 
was not, however, until 1927 that it was pos- 
sible for us to investigate the matter experi- 
mentally. For this it was essential, in order to 
produce the movements at will, to examine 
first the conditions under which they ap- 
peared. The results of our experiments on 
these movements, for which we have coined 
the term “brain-flap,” have already been 
published (4). 

In this paper we showed (a) that the move- 
ments of the brain are exactly synchronous 
with those of respiration; (b) that they are not 
dependent on the systemic blood pressure, 
except in so far as an excessive rise of blood 
pressure can abolish them; and (c) that they 
depend for their appearance on Jarge respira- 
tory changes of pressure in the thoracic 
cavity. What relations might exist between 
intracranial pressure and brain-flap, we left 
for further experiment. 

This problem has since been investigated, 
and, though our work is not yet absolutely 
complete, we have become convinced that the 
phenomenon of brain-flap depends on two 
factors, themselves unconnected: a low intra- 
cranial pressure and the presence of an im- 
pediment to the free flow of air into the 
thorax. We hope in the near future to pub- 
lish our proof of the relation of brain-flap to 
low intracranial pressure. 

If a low pressure prevails within the cranial 
cavity, the changes of intrathoracic pressure 
which result from breathing against resist- 
ance can induce maximal changes in brain 
volume. These changes of volume, which 
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synchronize with respiration and constitute 
brain-flap, are due to a pump-like action on 
the venous intracranial blood. This, on in- 
spiration, is sucked out of the skull by the fall 
of intrathoracic pressure and regains its nor- 
mal volume when, on expiration, the pressure 
in the thorax is restored. 

We have found that the simplest method of 
inducing brain-flap in the dog is to bleed the 
animal, removing from 100 to 200 cubic centi- 


meters of blood. As soon as this bleeding has - 


taken place, brain-flap appears whenever the 
airway is obstructed, either by the presence of 
mucus, or by closure of the tracheal cannula 
employed for the administration of ether. 

In this connection we would point out that 
Becht has shown that hemorrhage causes a 
marked reduction of intracranial pressure. 
Again, in four cases of intracranial aerocele, 
in the series collected by Bullock, special refer- 
ence is made to a leakage of cerebrospinal 
fluid, which must have greatly reduced the 
pressure within the cranial cavity. 


EXPERIMENTAL METHODS 


Our work has been carried out entirely on 
dogs of from 7 to 20 kilograms in weight. 
Under intratracheal ether insufflation, the 
temporal muscle on one side was removed and 
a small opening was made in the skull with 
the Hudson drill. This instrument was se- 
lected because it stops on penetrating the 
inner table, thus avoiding risk of damage to 
the brain or dura. We then opened the ex- 
posed dura by piercing it obliquely with a 
curved needle, upon which the membrane was 
divided. Care was taken to avoid detaching the 
dura from the edge of the hole in the skull, lest 
the membrane should cling to the moving brain 
and so prevent the ingress of air. From roo to 
200 cubic centimeters of blood were then re- 
moved from a femoral vein, the amount vary- 
ing with the size of the animal. The head was 
placed in such a position that the opening in 
the skull came about halfway in vertical 
height between the levels of the highest and 
lowest parts of the cranial cavity, so as to 
allow such air as might enter to pass upward 
toward the base of the brain. Brain-flap was 
then induced by the occlusion of the ends of 
the glass tracheal cannula. 


EXPERIMENTAL RESULTS 


In all, ten experiments have been per- 
formed. The first of these was imperfect in 
that a precaution, to which attention will be 
drawn later, was not observed. Six experi- 
ments have given positive results, and the 
remaining three were control experiments. 

In each of the six positive experiments, 
brain-flap was induced at, roughly, 5-minute 
intervals over a period of an hour. The open- 
ing in the skull was then sealed with a piece of 
plasticine, care being taken to avoid forcing 
air inward in front of the seal. The animal 
was then killed by an intravenous injection of 
chloroform. The temporal muscle of the other 
side was resected and the whole of the skin of 
the head and neck removed, to prevent con- 
fusion arising from bubbles of air which might 
come from the animal’s fur. The head and 
neck of the animal were then totally sub- 
merged in water and a series of holes was made 
with the Hudson drill in both sides of the ex- 
posed skull, care being taken to avoid open- 
ing the frontal sinus. The bony network 
which remained was cut through with bone 
forceps and removed without injury to dura 
or brain. 

The dura thus exposed could be inspected, 
and in some animals relatively large bubbles 
of air were seen beneath the membrane. 
In all, the dura was then widely divided with 
scissors, and a close watch was kept for es- 
caping bubbles. 

In some of our experiments, the head had 
been rotated in such a way that part of the air 
which had entered the skull should move past 
the base of the brain, through the subarach- 
noid cisterns, and around to the surface of the 
opposite hemisphere. In all, owing to the 
position in which the head was fixed, it was 
likely that air would collect at the base of the 
brain. In order to demonstrate these collec- 
tions, the finger was inserted through one of 
the large openings in the skull, and the brain 
was thoroughly broken up. In each experi- 
ment this procedure led to the emergence of 
further bubbles of air. 

In every one of our six experiments in which 
brain-flap was induced, air was recovered in 
the way just described, and in each it came 
from within the dura. In the last experiment, 
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which was made on a small dog, the evacuated 
bubbles were collected in a measuring cylinder 
filled with water, and the volume of the 
aerocele was estimated at 0.8 cubic centimeter. 

This experimental aerocele at first sight 
seems too small to compare with the aeroceles 
of clinical practice, but it must be remembered 
that the cranial capacity of even a large dog is 
small in comparison with the cranial capacity 
of man. We have found that, in the dry skull 
of a dog similar in size to the largest used in 
our experiments, the cranial capacity was only 
75 cubic centimeters, and in this skull an 
experimental aerocele of 0.8 cubic centimeter 
would occupy approximately one per cent of 
the intracranial space. Repeated experience 
with ventriculography in man has shown us 
that a clear radiogram of about three-fifths of 
a lateral ventricle can be obtained with 15 
cubic centimeters of air, and the volume of the 
aerocele shown in figure 3 of Bullock’s paper, 
(which depicts some three-fifths of an air- 
filled ventricle), must therefore have been 
approximately 15 cubic centimeters. ‘This 
moderately large aerocele, in a human skull of 
1500 cubic centimeters, cranial capacity, would 
occupy exactly one per cent of the intracranial 
space. It is thus clear that the volume of the 
tiny aerocele obtained by us in the dog, is 
comparable with the much larger collections 
of air which have been visualized within the 
human skull. 

In the first of our ten experiments, air was 
seen beneath the dura and was allowed to 
escape under water in the way we have de- 
scribed. However, as it had not then occurred 
to us to remove the skull-cap under water, we 
cannot exclude the possibility that this air 
may have entered as a result of lifting the 
dura away from the brain while removing 
bone. For this reason, we have not counted 
this first experiment as either positive or 
negative. 

CONTROL EXPERIMENTS 

To avoid any possible source of error in our 
experimental procedure, three other experi- 
ments were performed as controls. In these 
the practice was exactly as we have de- 
scribed, except that the animal was not bled 
and brain-flap was not induced. The same 
routine was followed after the animal had been 
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killed, and in none of the three controls was 
any air observed to leave the cranial cavity 
when the dura was opened or when the brain 
was broken up with the finger. 


CONCLUSIONS 


No long discussion of our results is called 
for, as we believe that our experiments give a 
complete explanation of a manner in which 
an aerocele is formed within the cranial cavity. 
For this to occur there is required a compound 
fracture of the skull, either in the base or 
vault, which tears the dura in such a way as 
to produce an opening through which air 
may enter, either from a sinus or from with- 
out. 

There is further required a leak of cerebro- 
spinal fluid or a loss of blood, sufficient, sepa- 
rately or together, to reduce the intracranial 
pressure almost, if not quite, to atmospheric 
pressure. If now there is some impediment to 
the free entry of air to the thorax on inspira- 
tion, this impediment, combined with the 
existence of a low intracranial pressure, will 
induce the condition of brain-flap. Provided 
then that the dura mater in the region of the 
tear has not been stripped completely from 
the skull in such a way that it can cling to the 
moving brain, the occurrence of brain-flap 
must cause air to pass within the dura. It is 
clear that as the brain recedes from the dura 
mater on inspiration, air will be drawn in to 
fill the space which is left, and, being lighter 
than the cerebrospinal fluid, will tend to rise 
up through it under the dura. Again, as the 
brain bulges on expiration, it will tend to force 
out more fluid from the interior of the cranial 
cavity and so prepare a further space for air 
to fill. At the same time, the recurrence of 
this to-and-fro movement of the brain will 
help to distribute the air which has already 
entered the subarachnoid space.! 

Brain-flap thus supplies a mechanism which 
produces intracranial aerocele by aspirating 
air through a dural opening and, in addi- 
tion, distributes the aspirated air within the 
dura. 


1A portion of this air pet of course, be driven out through the open- 
ing in the dura by the bulging of the brain during expiration, and in 


point of fact, in every experiment in which we have obtained an aerocele, 
we have observed, at some time or other, that bubbles of air were driven 
out in the cerebrospinal fluid. 
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SUMMARY 

1. Experiments have been performed in 
which air has been proved to enter the cranial 
cavity through an osteodural opening. 

2. In six experiments the condition of 
brain-flap, described in a former paper, was 
induced, and in each of the six, air was found 
to have entered the skull and to be situated 
within the dura mater. In three other experi- 
ments, exactly similar, except that brain-flap 
was nol induced, no air could be found within 
the dura. 

3. An explanation of the rare clinical cases 
in which intracranial aerocele has been found 


is thus offered, the causative mechanism being 
the condition of brain-flap. 


In the performance of these experiments, we have been 
greatly assisted by Dr. K. Samaan, M.Sc., Ph.D. It gives 
us very great pleasure to acknowledge the debt under 
which he has placed us and to offer him our thanks, not 
only for that aid, but for the spirit which prompted him to 
offer it. 
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CAICAL DIVERTICULOSIS, WITH SPECIAL REFERENCE TO 
TRAUMATIC DIVERTICULA 
LOUIS A. GREENSFELDER, M.D., F.A.C.S., anv ROBERT I. HILLER, M.A., M.D., Cutcaco 


From the Department of Surgery, the Leon Klein Fund, and the Nelson Morris Institute for Medical Research of the Michael Reese Hospital 


HERE are two types of solitary acquired 

diverticula of the caecum, primary and 

secondary. ‘The secondary or traumatic 
type arises as a result of some operative pro- 
cedure in the right lower abdominal quadrant, 
whereas the primary type arises independently 
of such manipulation. 

Primary solitary cecal diverticula are rare. 
A survey of the literature, however, reveals 
cases reported by French, Jackson, Mosch- 
cowitz, Pereire, Potier, Razetti, and Satterlee. 
The diagnosis in most of the cases was appen- 
dicitis and the treatment consisted of drain- 
age of an abscess or, in the non-acute case 
reported by Potier, resection of the caecum 
and ascending colon. Satterlee’s patient died 
of intestinal obstruction. Spencer in 1921 re- 
ported a case of a spinster 44 years of age in 
whom the diagnosis of ovarian cyst had been 
made, but who, on operation, was found to 
possess a solitary cyst of the cecum. The 
cyst wall consisted of all of the layers of the 
cecum and was of the normal cecal thick- 
ness. It contained 4.25 liters of yellowish 
fluid. He believed that the cyst arose as a 
result of stasis in the colon. Cases are re- 
ported by Cooke and French in which a group 
of diverticula had become agglutinated and 
gave the impression of a single mass. Their 
cases were also mistaken for appendicitis. The 
diverticula reported above have occupied 
variable positions on the caecum. 

The etiology of these primary cecal diver- 
ticula has not been satisfactorily explained. 
Discussions on the etiology of diverticulosis 
in general such as those by Lynch, Lane, 
Roberts, and Telling offer some suggestions 
in explaining the condition. The importance 
of the epiploic appendages, the loss of fat, the 
piercing of the intestinal wall by blood vessels, 
which make tension and vary in their diameter 
from time to time, plus a certain amount of 
intra-intestinal pressure are stressed by them. 
However, when one considers that 4 of the 





cases of primary solitary cecal diverticula 
mentioned above occurred in patients between 
the ages of 23 and 33, and that the location of 
the diverticula did not correspond with the 
appendices epiploice in each case, he cannot 
be wholly satisfied with the explanations 
offered for diverticulosis of the large bowel in 
general. We should like to suggest another 
possibility, though a congenital one, as a 
factor; namely, the retention in some residual 
form of the appendix which appears early in 
embryological life but normally disappears 
before the true appendix develops. 

Secondary or traumatic solitary diverticula 
of the caecum occur probably much more fre- 
quently than do primary diverticula, although 
the paucity of the literature would lead one to 
believe that the condition is very rare. In 
1914 Bunts reported a case of a diverticulum 
occurring at the site of amputation of the 
appendix. He attributed its development to 
relaxation of the pursestring with eversion of 
the inverted portion of the gut after the stump 
had disappeared. Horsely, in his book on 
operative surgery, states that the pursestring 
method of appendectomy is an important 
factor in the etiology of diverticula. He 
quotes Bunts as ascribing the process to the 
destruction of the circular fibers around the 
base of the appendix by the pursestring suture. 
In 1917 Schlesinger reported 3 cases of cxcal 
diverticulum due to adhesions following opera- 
tion. The adhesions were released but re- 
formed in 2 cases with a return of symptoms. 
In his discussion on the etiology of the con- 
dition, he states that cecal stasis was an 
appreciable factor in the development of a 
diverticulum. 

We became interested in this subject about 
2 years ago when we encountered a case of 
traumatic solitary cecal diverticulum which 
we had diagnosed as stump appendicitis. We 
were amazed to discover that the diverticulum 
in this case bore no relation to the stump site 
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lig. 1. Gastro-intestinal roentgenogram 48 hours after 
bismuth meal in case of solitary acquired diverticulum of 
cecum. 


but was present on the anterior surface of the 
cecum (Fig. 1). 

We determined to make a study of this con- 
dition to learn more about its etiology and to 
evaluate the claims of influence of operative 
technique on its development. This study in- 
cluded a survey of 5,385 major operations and 
400 adult autopsies which had been performed 
at the Michael Reese Hospital during the 
previous 20 months. Two diverticula were 
found at operation and two at autopsy. The 
autopsies included 23 cases in which appen- 
dectomy had been performed from 3 days to 
20 years preceding death. Serial sections were 
made of the stump sites of 13 of these cases 
and single sections were taken from most of 
the others. In addition, 18 dogs were operated 
upon. ‘The first 5 were discarded. Of the 
remaining 13, 7 were operated on by the lig- 
ature-and-drop technique and 6 by the purse- 
string method. Serial sections were made of 
the stump sites of these 13 dogs, a total of 
approximately 1,000 sections being studied. 
The results with their bearing on the etiology 
of traumatic diverticulum of the cacum are 
presented herewith. 
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lig. 2. Drawing of a traumatic solitary diverticulum of 
the cecum due to an eversion of the bowel between two 
constricting bands of omentum. Appendectomy by the 
pursestring method had been done 25 years previously. 
(Same case as shown in Fig. 1.) 


Mr. A. M., age, 46 years; merchant manufacturer; 
was admitted to the Michael Reese Hospital Feb- 
ruary 5, 1927. Appendectomy had been done 25 
years ago. Patient had had gonorrhoea several times. 
He had been in good health up to 6 months before 
admission, when he began to suffer with epigastric 
distress. This distress was characterized by a feeling 
of heaviness after meals relieved by belching. The 
distress was aggravated by greasy and rich foods. 
The patient was put on a bland diet, but his con- 
dition became progressively worse. Nausea and 
vomiting appeared about one month before admis 
sion to the hospital. ‘The vomiting followed meals 
and the vomitus consisted of undigested food fol 
lowed by bile. Pain developed in the right lumbar 
region on the second day of this siege of nausea and 
vomiting. The pain was knife-like in character, did 
not radiate, but was aggravated by movement. This 
attack lasted about 5 days, when the nausea and 
vomiting disappeared and the pain subsided. Patient 
was in bed for 9 days. About 2 weeks later, pain 
appeared in the right upper and right lower quad- 
rants of the abdomen. The pain in the right upper 
quadrant started suddenly, it was dull and contin- 
uous in character and bore no relationship to meals. 
The pain in the right lower quadrant was also dull 
and continuous. It was felt anteriorly when be bent 
forward but radiated to the back when he assumed 
an erect position. The right lower quadrant was 
sensitive to deep pressure. There was no history of 
heart-burn, jaundice, or marked loss of weight. 
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Fig. 3. Solitary traumatic diverticulum at appendix site one year after appendec- 


3 


tomy by pursestring method. Produced by traction of an omental adhesion. 


Stools were hard and bowels were constipated. He 
had spells of dizziness at times; epileptiform attacks 
twice during the preceding 2 years. The attacks 
occurred at night. Marital history was negative. 
Patient’s mother had died of cancer of the stomach; 
family history otherwise negative. On physical ex- 
amination the only findings of note were a scar in 
the right lower quadrant and tenderness to the right 
of the scar just above the inguinal ligament. Tem- 
perature, 97 degrees; pulse, 72; respirations, 18. 
Blood pressure, 100-60. The urine contained some 
pus cells, an occasional finely granular cast, and a 
faint trace of albumin. Stools contained some shreds 
of mucus. Blood count showed: haemoglobin, 80 per 
cent; erythrocytes, 4,600,000; leucocytes, 12,900; 
neutrophiles, 68; small mononuclears, 22; large 
mononuclears, 5; transitionals, 5. Wassermann re- 
action was negative. Nonprotein nitrogen 44, and 
creatinine 1.2 milligrams per 100 cubic centimeters of 
blood. Metabolism —15.1 per cent. Gastric analy- 
sis: Ewald meal aspirated 45 minutes after adminis- 
tration. Free acid 2 units, total acid 24 units, no 
lactic acid. Microscopic examination and further 
chemical examinations were negative. 

Fluoroscopic examination revealed what appeared 
to be an appendix or at least a very large stump that 
could be visualized and was exquisitely tender to 
palpation. It was seen better at 48 hours after the 
bismuth meal than at 24. The roentgenographic 
examination confirmed the fluoroscopic findings. 
The stomach and duodenum were negative. The 
colon was spastic. What appeared to be a partially 
filled appendix could be seen lying along the medial 





aspect of the cecum (Fig. 1). The gall-bladder films 
did not show a gall-bladder shadow. The dye test 
disclosed a well filling and normally concentrating 
gall bladder. However, there was a distinct delay 
in the emptying time after a fat meal. Patient was 
put on a fat-free bland diet and discharged from the 
hospital February 7, 1927. His condition did not 
improve and by April 20, 1927, when he was read- 
mitted for operation, he had lost g pounds. The 
preoperative diagnosis was an appendiceal stump 
with pericecal adhesions. At operation the con- 
dition depicted in Figure 2 was found. The omen- 
tum was adherent to the old abdominal incision. 
Several strands of omentum extended down over the 
cecum and, bulging out between two of these strands 
on the anterior surface of the caecum, was a diver- 
ticulum about 2 centimeters in length and about 1 
centimeter in diameter. The adhesions about the 
diverticulum were released and the diverticulum 
was inverted with a pursestring suture. The gall 
bladder was seen and palpated and seemed normal. 
The course following operation was uneventful, and 
the patient at the present time, 18 months after the 
operation, is in the best of health. 

Communication with the surgeon who performed 
the appendectomy 25 years ago disclosed the follow- 
ing information as to the technique of the original 
operation: The meso-appendix was ligated and cut. 
The appendix was crushed near the cecum and a 
ligature of plain catgut was applied. Pursestring 
suture No. o 10 day chromic catgut was inserted. 
The appendix was amputated, and the stump was 
sterilized and inverted. 
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Fig. 4. Photomicrograph of section through the middle 
of a diverticulum at the appendix stump site. S, appendix 
stump. MM, circular muscle. Appendectomy one year pre- 
viously by pursestring method. Diverticulum produced 
by traction of an omental adhesion. (Same case as shown 
in Fig. 3.) Hamatoxylin-eosin stain X 5. 


The diverticulum in this case occurred away 
from the site of the appendix and was appar- 
ently caused by the eversion of the caecum 
between two constricting strands of omentum. 


Miss B. P., age, 38; born in South Dakota; labora- 
tory technician; was admitted to the Michael Reese 
Hospital, May 28, 1927, as a private patient of 
Dr. W.S. Priest, complaining of abdominal pain and 
nausea of 3 years’ duration. Three years ago patient 
had pain in the right lower abdominal quadrant at 
which time an appendectomy and hysterectomy for 
fibroids was performed in Milwaukee, Wisconsin. 
Almost immediately following operation the right 
sided abdominal pain returned and recurred inter- 
mittently thereafter. It became worse about 2 
months before admission and was associated with 
loss of weight, loss of appetite, fatigue, and a general 
feeling of ill health. The pain extended from the 
crest of the right ilium to the right costal margin, 
occasionally radiating to the back. It was not re- 
lated to meals but was frequently relieved by food. 
The bowels were usually regular but at times there 
had been alternating constipation and diarrhoea. 
The attacks of pain were usually associated with 
nausea, which of late had been sufficiently severe to 
keep her from her work. She had never been 
jaundiced. Stools had never contained blood. She 
had had measles, mumps, chicken-pox, and pneu- 
monia in childhood, and a nervous breakdown 3 
years previously. She had not menstruated since 
the laparotomy. On physical examination the only 
findings of note were marked tenderness in the gall- 
bladder region and moderate tenderness in the right 
iliac fossa. Rectal examination was negative. Urine 
was entirely negative. Temperature, 98.4 degrees; 
pulse, 84; respirations, 20. Blood count showed 
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Diverticulum 


Fig. 5. Diverticulum at appendix site. Appendectomy 
by pursestring method 13 years previously. Adhesions 
extend down on each side of the diverticulum. 


leucocytes, 14,400. Coagulation time was 5 minutes. 
Blood chemistry: sugar, 93; nonprotein nitrogen, 35; 
and creatinine, 1.3 milligrams per 100 cubic centi 
meters of blood. Preoperative diagnosis: chronic 
cholecystitis, possible stump of appendix. 
Operation by Dr. Ralph B. Bettman, May 28, 
1927, consisted in cholecystectomy and exploration 
of cecum. The stomach and duodenum presented 
no abnormalities. The gall bladder was thickened 
and surrounded by adhesions. It was dissected free 
of its adhesions and removed from above downward. 
A muscle-splitting incision was then made in the 
right lower quadrant and the cecum was brought 
into view. “It was found that the appendix had 
been entirely removed but that some adhesions had 





Fig. 6. Photomicrograph of section through the apex of 
the diverticulum shown in igure 5. 7’, appendix stump. 
M, circular muscle. LM, longitudinal muscle. Hamato- 
xylineosin stain X 35. 
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lig. 7. Photomicrograph of section through the middle 
of an appendix stump of dog operated on 2 days previously 
by ligature-and-drop technique. S, appendix stump. M, 
circular muscle. L, ligature. Stump has become retracted 
below level of surrounding bowel. Hematoxylin-eosin 
stain X9. 


pulled out the base of the cacum in such a way as 
to form a regular diverticulum. These adhesions 
were cut and nothing further had to be done for the 
cecum resumed its former shape.” 

On communicating with the surgeon who per- 
formed the original operation, the following reply 
was received: ‘Appendix thickened, distended, post- 
cecal. Multiple fibroids of the uterus, largest size 
of egg. Gall bladder normal. Tubes and ovaries 
normal. Right kidney normal in size and to palpa- 
tion. Operation: supravaginal hysterectomy, appen- 
dectomy. My record shows that being a postcecal 
appendix the appendix was removed base first. In 
regard to the nature of operation, I always use two 


Fig. 9. Photomicrograph of section through the middle 
of an appendix stump area of dog operated on 25 days 
previously by ligature-and-drop technique. M, circular 
muscle. S, appendix stump site. Hamatoxylin-eosin 
stain X12. 


silk pursestrings in inverting the stump. I do not 
ligate the stump before inversion. When possible, 
I suture the mesentery at the site of the appendix, 
but in this case, being postcecal, probably could 
not have done so.” 


This case demonstrates a second means of 
diverticula formation by trauma, namely, by 
traction of an adhesion. 

Figure 3 portrays a diverticulum caused by 
traction of an adhesion. 

This illustration represents the postmortem find- 
ings in the case of a woman 32 years of age who was 
operated on in New Orleans one year previous to 
her admission to the Michael Reese Hospital. She 





Fig. 8. Photomicrograph of section through the middle 
of an appendix stump area of dog operated on 11 days 
previously by ligature-and-drop technique. 5S, appendix 
stump site. MM, circular muscle. Hematoxylin-eosin 
stain X 20. 


Fig. 10. Photomicrograph of section through the middle 
of an appendix stump site of dog operated on 58 days pre- 
viously by ligature-and-drop technique. M, circular mus- 
cle. S, appendix stump site. Hematoxylin-eosin stain 
X12. 
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Fig. 11. Photomicrograph of section through the appen- 
dix stump area of a dog operated on 46 days previously by 
the ligation and pursestring method. R, ileum. This figure 
along with Figures 12, 13, and 14 shows the migration of the 
pursestring into the bowel. P, pursestring site. Hamatox- 





ylin-eosin stain <6. 


died of subacute bacterial endocarditis. Her history 
records no svmptoms referable to the diverticulum. 
Figure 4 is a photomicrograph of a section through 
the middle of the entire diverticulum. The follow- 
ing reply was received in response to our request for 
a description of the appendectomy: “The stump 
was inverted with pursestring suture, No. 00 chromic 
catgut used. The stump was ligated before being 
inverted, plain catgut being used as ligature. No 
tissue was sewed over the site of the inverted 
stump.” No other cacal pathology was discovered 
at autopsy. 


Figure 5 illustrates the findings in the sec- 
ond case of cecal diverticulum discovered at 
autopsy. 


The patient was a man 66 years of age who had 
been operated on in this city for acute appendicitis 
in May, to15. He was admitted to the Michael 
Reese Hospital, February 29, 1928, complaining of 
symptoms referable to the prostate. A _prosta- 
tectomy was performed on March 12, 1928, and the 
patient died on March 19, 1928. There were no 
notes in his history indicating symptoms due to the 
diverticulum. A diverticulum of the bladder was 
discovered at autopsy in addition to other findings 
in the genito-urinary system. At necropsy ‘‘the in- 
testines showed no evident gross pathology except 
that there were a few firm fine adhesions at the point 
of the cecum where the appendix has been present 
and had been removed. At the stump of the appen- 
dix there was a small diverticulum with a thinning 
of the wall, and a valve-like structure on the outer 
surface produced by a fold of serosa.’’ The surgeon 
who performed the appendectomy advised that % 
inch of the stump of the appendix was left; that the 
stump was ligated with catgut; that it was treated 
with phenol; that it was inverted with linen or silk; 


Fig. 12. Photomicrograph of section through the appen- 
dix stump area of dog operated on 46 days previously by 
the ligation and pursestring method. /P, pursestring site. 
R, ileum. Hematoxylin-eosin stain 6. (See Fig. 11.) 


and that the meso-appendix was sewed over the site 
of inversion of the stump (Fig. 6). 


This is another case representing the ever- 
sion of intestine between two strands of 
adhesions, but it differs from the case of A. M. 
(Figs. 1 and 2) in that the diverticulum oc- 
curred at the stump site and may well have 
resulted from a muscular defect as demon- 
strated in the photomicrograph. It probably 
corresponds with the case reported by Bunts. 
On the other hand, as a result of our dog 
studies, we can conceive of such a condition 
arising in cases in which the simple: ligature- 
and-drop technique has been employed. Fig- 
ures 7, 8, 9, and 1o illustrate the fate of the 
stump in this technique. These photomicro- 
graphs are of sections through the middle of 
stumps 2, 11, 25, and 58 days respectively 
after the date of the operation. In Figure 7, 
the stump has become retracted below the 
serosal level of the surrounding bowel. Figure 
8 shows the stump site, S, much attenuated. 
In Figure 9 the process is even more exag- 
gerated. In Figure 1o there is very little 
attenuation of the stump site but the circular 
muscle, M, has retracted as in the preceding 
three cases. The omental adhesions which 
were so marked in the earlier cases have be- 
come less marked at the expiration of 58 days 
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ig. 13. Photomicrograph of section through the appen- 
dix stump area of dog operated on 46 days previously by 
the ligation and pursestring method. /, pursestring site. 
M, circular muscle. This section along with those in lig- 
ures 11, 12, and 14 demonstrates the migration of the purse- 
string into the bowel. A small diverticulum has practically 
formed at the pursestring site. Hiematoxylin-eosin stain 
X9- 


as demonstrated in Figure 10. With the actual 
stump site covered only by peritoneum, ad- 
hesions, and a strip of longitudinal muscle as 
illustrated in these figures, one could readily 
conceive of eversion and diverticulum forma- 
tion as a possibility following this type of 
operation. 

As a result of our necropsy findings and our 
studies on dogs, we feel that we can suggest 
two other methods of diverticulum formation 
at the stump site in addition to the eversion 
between two constricting bands and traction 
by an adhesion method: first, the eversion of 
the weak spot in the cecal wall caused by the 
migration of the pursestring into the lumen 
of the gut, and second, eversion of the weak- 
ened area in the cecal wall resulting from a 
stump abscess rupturing into the caecum. 
Figures 11, 12, 13, and 14 are from a series 
of sections of the stump site‘of a dog 46 days 
after an appendectomy in which the ligation 
and pursestring inversion technique was em- 
ployed. P designates the pursestring site and 
S the stump site. When the specimen was 
examined, the end of the pursestring was 





lig. 14. Photomicrograph of section through the appen- 
dix stump area of dog operated on 46 days previously by 
the ligation and pursestring method. Same case as shown 
in Figures 11, 12, and 13. S, stump. 4, circular muscle. 
Hwematoxylin-cosin stain X 12. 


hanging free in the lumen of the caecum. In 
Figure 13 a diverticulum is just about to form. 

Opponents of the ligation and inversion 
technique have emphasized the degenerative 
process occurring in the stump after inversion. 
Figures 15, 16, and 17 represent in a measure 
some of the early possibilities, developing 
respectively 3, 6, and 13 days after appen- 
dectomy by this technique. Figure 15 was 
taken from a section of a stump of a man who 
died a cardiac death 3 days after appen- 
dectomy. The autopsy revealed the omentum 
adherent to the right side of the caecum and 
the neighboring parietal peritoneum. It was 
also adherent to the descending colon and its 
neighboring parietal peritoneum. The sec- 
tion demonstrates the early degenerative 
process in the stump, the injury to the cir- 
cular muscle by the pursestring, and the 
retraction of the cwcal mucosa following the 
application of a crushing clamp to the base 
of the appendix. 

Figure 16 was taken of the middle of the 
stump area in the case of a man aged 55 who 
died of paralytic ileus 6 days after an explora- 
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lig. 15. Photomicrograph of section through the middle 
of appendix stump area of patient operated on 3 days pre- 
viously. MM, circular muscle. S, stump. L, ligature about 
the stump. /, pursestring site. The circular muscle has 
been torn on one side by the pursestring. The mucosa has 
become retracted as a result of the application of the crush- 
ing clamp. The ligature is holding only the longitudinal 
muscle with its peritoneal covering. Degeneration has be- 
gun only about the periphery of the stump cavity. Hma- 
toxylin-eosin stain X 20, 


tory laparotomy and appendectomy. Three 
days after the operation partial evisceration 
occurred followed by ileus with death 3 days 
later. The section has failed to include the 
soft gelatinous material which was present in 
the sections taken lateral to this point. In 
fixing the specimen, the soft material which 
resulted from the necrosis and degeneration 
of the stump contracted and left an apparent 
artifact in the middle of the block. The 
points marked B and C represent the points 
of perforation of the 2 silk pursestring sutures 
used in this case. This section also clearly 
demonstrates the depth and flimsiness of the 
tissue which actually seals off the stump site 
from the peritoneal cavity, and one ceases to 
wonder at the cases of abscess of the appendix 
stump which have ruptured either outward or 
inward. The autopsy findings in this case 
with regard to the intestines were as follows: 
“The operative wound is clean. There are a 
moderate number of easily broken down fibrin- 
ous adhesions in the region of the operative 
wound. The appendix has been removed and 
the operative field is clean. There are a few 
small, fibrinous adhesions present here. The 
lesser pelvic cavity contains about 10 cubic 


Fig. 16. Photomicrograph of section through the middle 
of appendix stump area of patient operated on 6 days pre- 
viously. Degeneration of the stump was so far advanced 
that the fixation process of the specimen caused the gelat 
inous material to retract laterally leaving an apparent 
artifact, A. S, stump site. B and C, sites of the first and 
second pursestrings respectively. Cavity is sealed by only 
a thin layer of loose areolar and fibrous tissue. Hiema 
toxylin-eosin stain 8. 





lig. 17. Photomicrograph of section through the middle 
of appendix stump area of patient operated on 13 days pre 
viously who died of pulmonary embolism. Abscesses, A, 
have formed between the Lembert, 1, and pursestring, 7, 
sutures and about the stump, 5S, within the pursestring 
suture. M, circular muscle. Hamatoxylin-eosin stain X 5. 
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Fig. 18. Reconstruction from serial sections through the appendix stump area in the 
case of a patient who died of pulmonary embolism 13 days after an appendectomy 
for an interval appendix. Abscesses had formed about the stump and between the 
pursestring and Lembert stitches. The abscess about the stump had perforated into 





the lumen of the caecum. (Same case as shown in Fig. 17.) 


centimeters of thin, blood-tinged fluid. There 
are some small areas of fibrinous adhesions 
attached to several loops of small intestine 
which were in contact with the anterior ab- 
dominal wall. The small intestine is greatly 
distended by its content of fluid and is mod- 
erately dark blue in color and its finer vessels 
are slightly more prominent than usual. Ex- 
ternal examination of the large intestine and 
small intestine and stomach is otherwise 
negative.” 

Figure 17 is of a section taken from the 
appendix stump site in the case of a woman 
30 years of age who died of pulmonary em- 
bolism 13 days after an appendectomy for an 
interval appendix. 

Figure 18 represents a reconstruction of the 
serial sections of this specimen. 


The patient was kept in bed for 13 days following 
her operation because of a low-grade fever and a 
leucocytosis. Her temperature ranged from 100 to 
102 degrees and her leucocyte count was 20,000. 
The surgeon on the case was not exactly satisfied 
with her condition. However, when her temperature 
reached normal on the thirteenth day he allowed her 
up in a wheel chair. When being put into the wheel 
chair for the first time, she felt faint, her pulse be- 
came rapid, and in 30 minutes she was dead. The 
necropsy revealed a well healed incision, old fibrous 
tuberculosis of the left lower lobe, fibrous adhesions 
of the right lung, and an infarct 6 centimeters in its 


greatest dimension. A huge thrombus was present 
in the pulmonary artery. It was 8 centimeters long 
and varied in diameter from 1 to 2 centimeters. The 
liver was enlarged and bound to the anterior chest 
and abdominal wall by numerous adhesions. The 
omentum was adherent to the cecum and surround- 
ing tissue. When the cecum was opened, a protrud- 
ing mass of reddish tissue about 2 centimeters in 
diameter covered with mucosa was found. When 
this was opened a flattened sac about 2 centimeters 
in diameter was seen. This sac apparently repre- 
sented the appendiceal stump between the primary 
ligature and the pursestring suture. On the outer 
surface a number of adhesions were present. The 
right tube was also involved in the adhesions. No 
evidence of thrombosis was found in the inferior 
vena cava or in the veins about the cecum or the 
incision. More careful examination of the specimen 
disclosed the fact that the small sac above described 
was an abscess and that another abscess existed be- 
tween the site of the pursestring suture and the 
Lembert stitches. A small opening was also found 
extending into the caecum from the abscess about the 
stump. 

This specimen, along with those portrayed 
in Figures 15 and 16, points the way to diver- 
ticulum formation by rupture of a stump 
abscess into the cecum and a weakening of 
the wall at that point. 


SUMMARY 


Solitary cecal diverticula may produce 
symptoms of acute or chronic appendicitis 
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necessitating operation. Their presence should 
be suspected if appendectomy has previously 
been performed and symptoms recur. 

The etiology of the primary type of diver- 
ticulum is still a matter of conjecture. 

An extensive study, covering observations 
on 5,385 major operations and 400 adult 
necropsies performed at the Michael Reese 
Hospital, has yielded 4 cases of traumatic 
solitary cecal diverticulum, 2 at operation 
and 2 at autopsy. 

Illustrations are presented to demonstrate 
etiological factors and possibilities in the for- 
mation of these diverticula: (a) eversion of 
the cecum between 2 constricting adhesive 
bands; (b) traction of a narrow adhesion; 
(c) eversion at the stump site as a result of 
weakness due to the migration of a silk purse- 
string into the cecum; and (d) eversion at the 
stump site as a result of weakness following 
the rupture of a stump abscess into the lumen 
of the bowel. 
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ESICOVAGINAL fistulz in the past were 
\ often the result of poor obstetrics, the pa- 
tients in such cases giving the history of 
long neglected labors or of the application of high 
forceps on a floating head. With improved meth- 
ods in obstetrics such a fistula is less com- 
mon, and today it may be said, in many instances, 
to be a postoperative complication of a radical 
operation for carcinoma of the cervix, of a total 
hysterectomy for malignancy and fibroids, or of 
a panhysterectomy for pyosalpinx. Vesico- 
vaginal fistula may follow the use of radium in 
the treatment of carcinoma of the cervix, if the 
radium has not been sufficiently screened. 
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In the repair of vesicovaginal fistule, the vag- 
inal, the paravaginal, the transperineal, the 
suprapubic extraperitoneal, and the suprapubic 
transperitoneal routes are all used. The supra- 
pubic route is the method of choice when the 
vaginal route has failed, when the vaginal route 
is impossible or impractical on account of dense 
vaginal adhesions, and when the fistulous tract 
lies high up in the vagina close to the peritoneum. 

According to Howard A. Kelly, F. Trendelen- 
burg was the first operator to use the suprapubic 
or transvesical route. His two attempts in 1881 
and 1884 were failures. In 1888 he successfully 
closed a vesicovaginal fistula suprapubically. In 





Fig. 2. Step 2. The vesical and vaginal orifices respec- 
tively of the fistula have been exposed by an incision 
which has been made through the posterior wall of the 
bladder and the vaginal vault. 


Fig. 1. Step 1. Edges of ordinary median laparotomy 
(suprapubic) incision retracted. Note how peritoneal re- 
flection from posterior wall of bladder across vaginal vault 
has been rendered tense by four forceps. The incision 
through this fold is indicated by solid and dotted line. 
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Fig. 3. Step 3. The two orifices are seen to be comple tely Fig. 4. Step 4. The sutures have been introduced through 
separated preparatory to their closure. Such fistula are — the edges of the fistulous opening in the bladder wall. One 
usually located in the midline. of the sutures is already tied. The separate closure of the 


fistulous opening in the vaginal wall is shown in Figure 5. 





Fig. 5. Step 5. The opening in the vaginal vault is being Fig. 6. Appearance of peritoneal reflection after its edges 
closed by interrupted sutures, one of which is shown tied. have been approximated by interrupted sutures of fine 
The incision through the peritoneal covering of the pos- chromic catgut. The incision in the abdominal wall is 
te:;or bladder wall is closed with interrupted sutures. closed in the usual manner. 








798 SURGERY, GYNECOLOGY AND OBSTETRICS 


1914, | operated upon my first case by the trans- 
peritoneal route. Since that time the method has 
been used in 24 cases and the results have been 
entirely satisfactory. ‘There has been but one 
death. 

TECHNIQUE 

The steps of the technique may be described as 
follows: 

Step 1. The patient is placed in an extreme 
Trendelenburg position, the abdomen is opened, 
and a self-retaining retractor is inserted. The 
peritoneal fold, which is reflected from the pos- 
terior bladder wall across the vaginal vault, is 
then exposed and brought into view by means of 
four forceps as shown in Figure 1. 

Step 2. An incision is next made in the median 
line through the posterior wall of the bladder 
(Fig. 1) and vaginal vault so as to expose the 
two fistulous openings. In the majority of cases 
postoperative vesicovaginal fistula are located in 
the midline; hence the openings are exposed with 
the first incision (Fig. 2). 

Step 3. The vagina and bladder are separated 
by means of sharp dissection until the fistulous 


openings are completely isolated as shown in 
Figures 3 and 4. The bladder is mobilized on all 
sides at a distance from the fistula. 

Step 4. The openings in the bladder and vagina 
are closed with interrupted catgut sutures 
(Fig. 4). One must be careful to keep the suture 
lines of the vesical and vaginal orifices, respec- 
tively, as far apart as possible. This is one of the 
essential steps in the technique of the transperi- 
toneal operation. 

Step 5. The peritoneal edges are approximated 
with fine chromic gut and the incision through 
the abdominal parietes closed in the usual man- 
ner. 

Recurrence of the fistula, formation of phos- 
phatic stones from the use of chromic gut sutures, 
postoperative peritonitis, and cystitis are the 
more frequent complications. 

The prevention of an overdistention of the 
bladder is an important point in the postoperative 
treatment of vesicovaginal fistula. A permanent 
catheter introduced into the bladder or cathe- 
terization every 4 hours will prevent overdis- 
tention. 
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N surgery implicating the urethra, it is almost 
| a cardinal rule that a satisfactory result can- 
not be obtained unless the urinary stream is 
side-tracked above the point where the work is to 
be done, until the healing is more or less com- 
plete in this section. As, in the majority of cases, 
it is preferable to divert the urine from the blad- 
der direct in order to leave a clear field over the 
whole urethra, it is important that the procedure 
should be, first, as simple as possible in execution; 
second, involve little disturbance of the tissues; 
and third, be of such nature that the bladder will 
close quickly when the necessity for diverting the 
urine has ceased. 

The method described differs from cystotomy 
for other purposes. For instance, in the first 
stage of a prostatectomy, it is essential to insert 
the tube as high up in the bladder as possible and 
also well above the symphysis pubis so as to give 
scope for the second stage of the operation. A 
more open dissection is required. 


INDICATIONS 


The chief indications for diverting the urine 
are in stricture of the urethra as a preliminary 
operation to the resection; in ruptured urethra 
as a preliminary operation to the repair; and in 
hypospadias as a preliminary operation to a 
plastic on the penis. It is also used in some cases 
in which the diagnosis is in doubt but in which it 
is essential to give relief to the patient by drain- 
ing the bladder and incidentally to make possible 
cystoscopy by the suprapubic route, if the ordi- 
nary method is not available. 

The chief features are: a small incision, a small 
exposure of the bladder, and the insertion of a 
Malacot catheter through a trocar and cannula 
of the Morson type. The operation is carried 
out under local anesthesia by means of a field 
block. 

PREPARATION OF THE PATIENT 

No preparation in the way of purgatives or 
enemata is required. The pubes is shaved in the 
ordinary way, and the skin is scrubbed with ether 
soap and finally painted with iodine or mer- 


curochrome and acetone solution. Diet is not 
restricted, but it is advisable to allow 2 hours to 
elapse between the taking of solid food and the 
operation. An injection of 1/300 of hyoscin and 
1/6 grain of morphine is given in the ward half 
an hour before the patient is sent up. As the 
field block and its preliminaries usually occupy 
half an hour, it is an hour after the injection 
before the first incision is made. 


ANASTHESIA 


The instruments necessary to produce the 
field block are a to cubic centimeter Labat 
syringe; 20, 50, and 80 millimeter Labat needles; 
an enamel pannikin to hold 300 cubic centimeters; 
2 enamel bowls, each holding 300 cubic centi- 
meters; and a glass measure graduated in cubic 
centimeters. 

The materials used are novocain powder in 
celluloid capsules, each holding 0.3 grains (3 
required); and adrenalin solution in glass am- 
poules of 1 cubic centimeter. There should be no 
discoloration in this solution. The syringe, with 
plunger withdrawn, and the needles with stylets 
in place, are wrapped in gauze and placed in a 
basin of cold water, brought to the boiling point, 
and allowed to boil for 5 minutes. The two 
enamel basins and the pannikin are placed in 
boiling water for 5 minutes. 

A small table is provided and draped with 
sterile towel. On it is placed, when sterile, the 
syringe, the needles, and the two bowls. Into 
one bowl is poured some methylated spirit, and 
into the spirit is dropped the ampoule of adrenalin. 

The pannikin is then taken out of the sterilizer, 
and into it is put the contents of the three cellu- 
loid capsules and also 190 cubic centimeters of 
tap water. The pannikin is placed on a gas ring 
and the contents brought to the boiling point and 
boiled for 5 minutes. This solution is then 
poured into the empty sterile bowl on the table. 
The water used in the sterilization of the syringe 
and vessels must be free from alkali or the po- 
tency of the novocain will be destroyed. Tap 
water here in Wellington is perfectly satisfactory 
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lig. 1. a, Shows skin incision one inch in length; b, in- 
cision carried down to anterior sheath of recti muscles; c, 
incising sheath of recti; d, separating recti muscles with 
handle of scalpel; e, bladder exposed; f, peritoneum held 
upward, syringe plunged into bladder; g, cannula with 
trocar about to be plunged into bladder. 


for the preparation of the solution, and probably 
would be so in most places. To complete the 
furnishing of the table about a dozen small sterile 
swabs and two sterile guards are required. 

The anesthetist now sterilizes his hands and 
dons a sterile gown. 

The patient, who has half an hour before been 
given a hypodermic injection of 1/300 grain of 
hyoscin and 1/6 grain of morphine, is now placed 
on the table and the lower abdomen is exposed. 
The skin is prepared by being swabbed freely 
with spirit, from the umbilicus to the base of the 
penis and laterally to the flanks. Care must be 
taken to prevent the spirit from coming in con- 
tact with the scrotal skin. It is better to do the 
injections before the skin receives its preparation 
with iodine or mercurochrome. The skin having 


been prepared, the two sterile guards are placed 
in position, one above with its lower edge at the 
level of the umbilicus, and one below with its 
upper edge at the level of the base of the penis. 
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The capsule of adrenalin is carefully dried, 
broken, and its contents added to the novocain 
solution, which should by now be cool. The 
syringe is fitted together and the stylets are 
withdrawn from the needles. A small quantity 
of the solution is drawn into the syringe and some 
is expelled through each needle to remove any 
rust or grease that might remain in the bore. It 
is advisable at this stage to remove the bowl of 
spirit lest it be inadvertently mistaken for that 
containing novocain. 

The syringe is filled with solution and_ the 
small 20 millimeter intradermal needle fitted. 
The patient is warned that he will feel a few 
slight pricks but that he will receive warning of 
each. It is best to adopt some verbal formula of 
warning such as “ You will feel a prick—now,”’ 
the word “now” immediately preceding the in- 
sertion of the needle. In this way the confidence 
of the patient is retained. Four intradermal 
wheals are required, two 1 inch above the 
upper edge of the os pubis and each 1 inch 
lateral to the midline; and two, 2 inches higher 
up and each 2 inches lateral to the midline of the 
abdomen. The method of raising a wheal is to 
insert the needle, attached to the syringe, into 
the substance of the skin and to inject a small 
quantity of fluid. The angle of incidence of the 
needle should be 30 degrees from the plane of the 
skin and the insertion should be made smartly. 
The correct placing of the fluid results in a defi- 
nite white wheal, and this must be obtained in 
order to provide a painless entrance for the 
larger needles. 

Having raised the four wheals, the anesthetist 
takes the 50 millimeter needle and attaches it to 
the full syringe. It is inserted through each 
upper wheal in turn, perpendicularly to the 
plane of the skin. The needle is pushed on in this 
direction until it meets with a resistance, which 
is the anterior layer of the sheath of the rectus 
abdominis muscle. This is pierced by a smart 
onward push of the needle, which piercing is 
always felt as a prick by the patient. The needle 
point now lies in the substance of the muscle 
near its outer border and is pushed on gently 
until the resistance of the posterior layer of the 
sheath is felt. Here an injection of 3 cubic centi- 
meters of fluid is made, and 2 cubic centimeters 
more are injected as the point is withdrawn 
through the muscle. This should ensure that the 
fluid is placed toward the posterior part of the 
sheath near its outer border and aims to block 
the nerves to the muscle before they send off their 
anterior divisions. When the needle point is 
withdrawn from the anterior layer of the sheath, 
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its direction is changed first upward and then 
downward so as to penetrate the sheath first an 
inch above, and then an inch below, the original 
sight of puncture, and the solution is deposited 
as before, 3 cubic centimeters on the posterior 
sheath and 2 cubic centimeters as the point is 
withdrawn through the muscle. 

The whole process is then repeated through 
the two lower wheals. The downward injections 
through the lower wheals are made with to cubic 
centimeters of solution, and particular care is 
taken to bathe thoroughly with fluid the anterior 
and superior surfaces of the os pubis in the region 
of the insertion of the rectus muscles. The last 2 
cubic centimeters of the fluid in the syringe is 
injected as the needle is withdrawn slowly so 
that some may be certain of reaching each layer 
of the fascia. The 8 millimeter needle is now 
attached to the full syringe and inserted through 
each lower wheal in turn downward and inward 
in the direction of the os pubis. Contact with 
this bone is sought. The needle is then partly 
withdrawn and its direction changed slightly and 
reinserted, the aim being to allow the point to 
pass close to the posterior surface of the bone 
and thus enter the space of Retzius. The point 
is pushed about 20 millimeters into the space, 
and aspiration is made with the syringe in order 
to satisfy the operator that the point is not 
lying in the lumen of any blood vessel. With 
this assurance, an injection of 5 cubic centimeters 
of fluid is made on each side. 

The long needle, attached to a full syringe, is 
inserted through each upper wheal in turn, and 
is directed downward, immediately beneath the 
skin, toward the lower wheal on the same side; 
and a subcutaneous injection is made as the 
needle advances. Likewise, through the upper 
wheals, a subcutaneous injection is made upward 
and inward, that from each side meeting at a 
point about 2 inches below the umbilicus in the 
midline. And similarly through the lower wheals 
the subcutaneous injection is carried downward 
and inward to a point at the upper part of the 
base of the penis in the midiine. Thus the area of 
operation is now completely encircled by sub- 
cutaneous infiltration, the rectus muscles on 
either side are infiltrated, and the anterior sur- 
face of the bladder is bathed with fluid from the 
injection into the space of Retzius. 

The amount of fluid used is as follows: On 
each side 35 cubic centimeters for the intra- 
muscular injection; 5 cubic centimeters for the 
space of Retzius; 30 cubic centimeters for sub- 
cutaneous injection—that is, 140 cubic centi- 
meters altogether. 
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Fig. 2. a, Shows thumb held over opening of cannula, 
catheter about to be inserted; b, Malacot catheter with 
introducer; c, sheath of recti muscles brought together 
above and below catheter; d, skin closure, e, catheter in 
place with glass plug in end. 


The solution made as directed is of '2 per cent 
strength so that the total amount of novocain 
given is 0.7 gram, or about one-half the maxi- 
mum dose for the average adult. After 5 minutes 
the sensibility of the skin along the proposed in- 
cision is tested with a needle. If still sensitive, a 
subcutaneous injection is made along the inci- 
sion line. The anesthetist’s duties are now com- 
plete, except to reassure the patient from time to 
time. 

THE OPERATION 

The urethra is anesthetized with !2 per cent 
solution of cocaine and soda bicarbonate, after 
the method of Canny Ryall. 

If a catheter can be passed, the bladder is 
washed out thoroughly with 1:20,000 oxycyanide 
of mercury in the ward, and it is again washed 
out and filled with the solution when the patient is 
on the table. If no catheter can be passed, the 
patient is asked to hold the urine for 3 hours 
before the operation. If he cannot do this and no 
catheter can be passed to fill the bladder, the 
following operation is contra-indicated as a full 
bladder of reasonable capacity is essential. 

The guards being placed, an incision of 1 inch 
is made one finger’s breadth above the upper 
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margin of the symphysis pubis transversely, its 
center point being exactly in the middle line. 
The incision is deepened by a knife or sharp 
pointed scissors as far as the fascia of Scarpa. 
With a headlight a strong beam of light is thrown 
into the wound. The fascia of Scarpa is picked 
up with artery forceps and cut through, and the 
anterior sheath of the recti is exposed. Thin 
bladed retractors are then applied to draw the 
margins of the incision upward and downward, 
and the aponeurosis is divided in a_ vertical 
direction. The retractors are then taken out and 
replaced, thus serving to withdraw the edges of 
the aponeurosis laterally. The space between 
the two recti muscles is sought, by means of the 
handle of the scalpel, and the muscles are sepa- 
rated. If the pyramidalis muscles are present, 
they have their own separate sheaths, and a little 
sharp dissection will be necessary to reach the 
layer of the recti muscles themselves. These are 
separated down to the transversalis fascia. The 
retractors are withdrawn, and the index finger of 
the right hand is passed down and_ pushed 
through the transversalis and the subjacent 
layers of fasciz and is then drawn upward pulling 
the extravesical fat out of the way, and with it 
the peritoneum which is reflected from the 
bladder to expose the latter below. As the finger 
is withdrawn the peritoneal fold and the other 
tissues in the neighborhood bulge downward, 
and it is necessary to employ a third retractor to 
hold these out of the way. At this stage three 
retractors are used; one on either side passing 
down beyond the rectus muscle and including 
the transversalis and the underlying layers of 
fasciz on either side, and one retracting upward 
the peritoneal fold and the other tissues. Swabs 
on holders are used to clear the field of any oozing 
and of the novocain solution which has been 
injected. By the aid of the headlight a beautiful 
view is thus given of an area of bladder about 2 
centimeters in diameter lying at the bottom of 
the wound. As much care as possible should be 
used not to press downward on the bladder 
itself, as such pressure is the only thing that is 
likely to cause the patient discomfort. 

The ro cubic centimeter record syringe is half 
filled with the novocain solution—1 per cent 
preferably. A needle is inserted into the midst 


of the muscular wall of the bladder, and the solu- 
tion is infiltrated up and down for about half an 
inch. It is then passed a little deeper until ap- 
proximately just outside the mucosa when more 
solution is injected. The needle is then passed 
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right through, the plunger being pressed forward 
as it goes to avoid injury to the intestines should 
any mistake have been made in the identification 
of the structure. 

After what is supposed to be the wall of the 
bladder has been penetrated, the piston is with 
drawn. Clear bladder solution then wells up and 
fills the syringe, thus insuring perfect safety in 
the next stage. The cannula, armed with the 
trocar, is plunged boldly through the wall of the 
bladder, a spot being selected between two of the 
transverse veins which are usually conspicuous 
on the surface of the organ. The trocar is with 
drawn, and the finger is placed on the end of the 
cannula to prevent the rush of fluid from the 
bladder. A Malacot catheter (size 24 to 28 F.), 
extended on its introducer, is then passed through 
the cannula. It is easy to feel when the end of it 
emerges. The catheter is released from _ its 
holder, the cannula drawn out over it, and the 
catheter left in the bladder. After a few ounces 
of the fluid have escaped into a kidney basin, a 
glass plug is inserted at the end of the catheter. 
Care should be taken at all times not to con- 
taminate the operating field. When inspection 
shows that the catheter lies snugly in the bladder, 
the catheter is pulled gently upward until the 
expansion at the end engages on the anterior 
bladder wall. Any fluid that has escaped around 
it is sucked out with the usual suction apparatus. 
All retractors are withdrawn, the aponeurosis 
picked up with two chromic gut No. 2 sutures, 
and two silkworm gut sutures are taken through 
the skin, one on either side of the tube. The long 
ends of one of these sutures are tied around the 
tube itself, but no suture should penetrate the 
tube. 

If there has been little oozing, a strip of rub- 
ber dam is passed down to the surface of the 
bladder wall. The bladder is then emptied 
through the catheter, a split binder applied, and 
the patient returned to the ward. 

The whole procedure should not take more than 
5 to 10 minutes, and the general state of the 
patient is not disturbed in the least. 


AFTER-TREATMENT 


A drainage tube is applied as soon as the 
patient returns to the ward, so as to keep the 
bladder empty until some consolidation has 
taken place in the wound. After a couple of days 
the catheter is corked and the patient is allowed 
to get about. The cork is removed every hour 
or two to let the urine escape. 
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IN ABDOMINAL SURGERY' 


JOHN E. CANNADAY, M.D., CHARLESTON, WEST VIRGINIA 


DHESIONS are among the curses of ab- 
dominal surgery. The disturbances caused 
by them are many and varied. Numerous 

operations successful and otherwise are under- 
taken for their relief. At times the patient gets 
reduced to what Joseph Price termed surgical 
junk. Many adhesions are no doubt the result 
of faulty surgical technique. It is in the interests 
of prophylaxis that I am presenting a few ideas 
which have been gathered from various sources. 

In the removal of a tubo-ovarian abscess, large 
raw areas frequently result from the separating 
of the pathological tissues from the pelvic floor 
and walls. At times it is difficult to cover these 
large areas with tissues that will graciously 
submit to the insult. If these surfaces are left 
unprotected, there is always a strong possibility 
that a loop of small bowel will become adherent 
and result in mechanical obstruction. The 
peristaltic wave of the small bowel is so feeble, 
comparatively speaking, as to be unable to force 
the fecal current by adhesions that would inter- 
fere little, if any, with the function of the large 
bowel. Hence it is occasionally, at least, necessary 
to make use of some portion of the large bowel; 
for instance, the rectosigmoid to cover in and 
fully protect some vulnerable spot. The appen- 
dices epiploice of the rectosigmoid act at times 
as a supernumerary omentum and have great 
protecting power. The omentum is fortunately, 
in many instances, abundant and mobile and 
can take care of much damaged peritoneum. 

As a basic principle I desire to emphasize the 
importance of a careful and thorough scheme of 
protection for all denuded areas, unburied suture 
lines, etc. 

Coffey has devoted much time and energy to the 
working out of an elaborate and well-nigh perfect 
technique for the building up of pelvic cofferdams 
and the absolute walling off of necessary lower 
abdominal drains. He has stressed the well 
known fact that if a drain or other foreign body 
comes in contact with a loop of small bowel, it 
spells serious trouble. 

In regard to some of the commonplace opera- 
tions pertaining to abdominal surgery, I feel 
that it is of paramount importance that the 
surgeon take the time and pains to do a thorough 
and complete peritonization after the operation 
for removal of the gall bladder. Usually, of 
course, the edge of the liver can be readily drawn 


out through the incision and the under surface 
fairly well exposed. A fine plain catgut suture 
is passed first through the peritoneum just 
below the end of the amputated stump of the 
cystic duct. This running suture is carried back 
and forth closing in the edges of the peritoneum 
over the raw surface up to the anterior edge of 
the liver. The bite of the needle must be shallow 
so as to avoid injury to the bile ducts. When 
the suturing is complete, of course, the concavity 
under the liver is considerably increased, but no 
raw surface is left. This thorough peritonization 
at least in part does away with some of the rea- 
sons advanced for drainage after removal of the 
gall bladder, as the peritonization quickly seals 
over the under surface of the liver and tends 
to stop any oozing of bile that might take place 
from the raw surface. Occasionally one may 
encounter a case in which it seems difficult or 
impossible to make the under surface of the 
liver accessible. In such a case one may be able 
to protect the under surface to some extent with 
tabs of omentum and partially obviate the 
dangers of formation of adhesions between the 
duodenum and the under surface of the liver. 

After the removal of the appendix the usual 
practice is to cover over the stump. However, 
I know of a few surgeons who merely tie, ampu- 
tate, and drop the appendix stump back into 
the abdominal cavity. I believe that the little 
time spent in covering over the stump, also the 
stump of the meso-appendix, is well spent as it 
may lessen the danger of formation of adhesions 
between the terminal portion of the small bowel 
and the cecum. I have often observed the 
extreme care taken in the clinic at St. Mary’s 
Hospital, Rochester, Minnesota, in peritonizing 
the appendix and meso-appendix stump. 

It is following pelvic operations that there is 
probably the greatest danger of intestinal obstruc- 
tion. After operations for the relief of suppura- 
tive appendicitis, caesarean section, myomectomy, 
hysterectomy, salpingectomy, removal of adherent 
fibroid tumors, the dangers of obstruction certainly 
are to be considered. After making use of what 
parietal peritoneum isavailable, one can often pro- 
tect and cover any remaining raw areas by making 
use of the rectosigmoid fold. Rarely in case of 
densely adherent ovarian cysts of considerable 
size, I have practiced marsupialization and have 
found that these cysts treated in such manner 


‘Read Before the Southern Surgical Association, White Sulphur Springs, December 13, 1928. 
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Fig. 1. Use of rectosigmoid in covering denuded pelvic areas following removal of 
extensive tubo-ovarian abscess. 





Fig. 4. The use of ileocecal fold to cover site of Fig. 5. The protection of uterine sutures by the method 
appendix stump. of Titus. 
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Vig. 2. The method of covering the amputated cystic 
duct and raw surface left after cholecystectomy. 





Fig. 3. Technique of closing cholecystectomy area. 





Fig. 6. Technique of covering uterine suture line by Fig. 7. The repair of damaged intestinal peritoneum 
use of omentum. with omentum. 
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Fig. 8. 
epiploicae from the sigmoid. 


usually fill in by granulation from the bottom and 
give no trouble afterward. 

After the performance of cesarean section 
through the fundus of the uterus, I believe that 
it is a wise precaution to protect the suture 
line with omentum. Ordinarily in performance 
of this operation I make an anterior low incision 
in the body of the uterus and protect it by use of 
a flap of peritoneum, as shown in the illustration 
taken from the work of Titus. 

If, as a result of the performance of enter- 
ostomy in the small bowel, a loop becomes ad- 
herent to the parietal peritoneum, later attacks 
of complete or partial obstruction are likely to 
result. This complication can usually be prevent- 
ed by tucking a bit of omentum about the enter- 
ostomy tube, a procedure which not only aids 
early closure, but prevents the formation of 
crippling adhesions in that locality, the omentum 
serving as a buffer. When’ omentum is_ not 
available, one or more appendices epiploica 
from the sigmoid make a satisfactory substitute. 

After the various types of intra-abdominal 


bowel operation, omentum is available if needed 
In the performance 


to reinforce the suture line. 
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The protection of an enterostomy opening by the use of appendices 


of operative procedures involving the anterior 
stomach wall, gastrocolic omentum is available 
when reinforcing material is needed. 

Relative to the general subject of adhesions 
and the importance of peritonization in the pre- 
vention of vicious adhesions, I occasionally see 
surgeons rather recklessly breaking up adhesions 
in the abdomen. At such times it usually occurs 
to me that when healing again takes place the 
number of adhesions will likely be multiplied 
by two. 

A blood clot remaining in the peritoneal cavity 
doubtless often acts as a foreign body, becomes 
organized, and results in the formation of adhe- 
sions. 

In times past we have occasionally heard 
of some surgeon who made use of various sub- 
stances in the abdomen with the idea of pre- 
venting adhesions. I recall two such substances: 
vaseline and mineral oil. Of course, both would 
act as foreign bodies and cause rather than prevent 
adhesions, a matter of physiology rather than of 
mechanics. The same physiologic principles obtain 
concerning the use of Cargile membrane, which 
I believe is the chromicized peritoneum of the ox. 
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This was used considerably some years ago. Most 
of us know from observation, however, how the 
peritoneum reacts to a foreign body and there is 
certainly no reason why this particular material 
should be innocuous. Fortunately, such methods 
seem to have about fallen into discard. Repair 
material from the patient’s own structures has 
been proved to be the best and fortunately is 
generally available. 

No originality is claimed for any of these 


methods. They have been gathered from various 
sources and have proved satisfactory by pro- 
longed clinical try out. In more than one thou- 
sand consecutive abdominal sections which have 
been handled in accordance with the methods 
outlined, neither myself nor my surgical associate, 
Dr. Bankhead Banks, in our work in the Char- 
leston General and Salvation Army Hospitals, 
have had any case which has been followed by 
intestinal obstruction. 
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A CASE OF SUCCESSFUL END-TO-END SUTURE OF THE PANCREAS 


ALAN NEWTON, M.S. (MELB.), F.R.C.S. (ENG.), F.A.C.S., F.C.S.A., MELBOURNE, AUSTRALIA 


Honorary Surgeon, Melbourne Hospital 


Y/Y NUHE purpose of this paper is to report a case 
of successful end-to-end suture of a pancreas 
completely torn across through the neck, 

without damage to other viscera, by a crushing 

injury to the abdomen. 

Such uncomplicated injuries of the pancreas are 
rare because of the protected position of the 
gland. Podobedowa has recently reported a series 
of 138 cases of abdominal contusions, in 83 of 
which there were associated lesions of abdominal 
viscera, the pancreas being involved in 1 case 
only, i.e., 1.2 per cent. 

These injuries to the pancreas are difficult to 
diagnose, so that it is not unusual for operation 
to be delayed so long that secondary inflam- 
matory complications, due to the escape of pan- 
creatic fluid, are present. These are, in slight 
injuries, effusion of serosanguineous fluid into the 
lesser sac with patches of fat necrosis and, in the 
more severe injuries, necrosis of the pancreas it- 
self with hamorrhage, fat necrosis, and _peri- 





Fig. 1. Diagrammatic representation of the tear of the 
pancreas. The stomach is turned upward. The aorta and 


origin of the superior mesenteric artery show between the 


torn edges of the pancreas. 





tonitis (Eve). The importance of operation, ever 
in late cases, has been emphasized by Mikulicz, 
who has reported 24 cases of subcutaneous injury 
to the pancreas. Of these, 13 were not operated 
upon and all of the patients died, while of 11 
operated upon, 7 recovered. He points out that 
slight contusions often result from injury but 
either heal spontaneously or give rise to minor 
disturbances. The relation of trauma to pseudo- 
cysts of the pancreas is, of course, common 
knowledge. The postoperative death rate on the 
cases reported by Mikulicz might have been low- 
ered had operation been performed earlier. In 
some of the cases, however, the delay was due, 
doubtless, to difficulty in diagnosis. 

In incomplete lacerations, it is generally agreed 
that suture of the gland is indicated to prevent 
further leakage of the secretion, but there is some 
difference of opinion as to the best operative 
measures to adopt when a complete division of 
the pancreas is found. Walton states that any 
attempt to bring about an end-to-end suture in 
such cases will almost certainly fail, for it is very 
unlikely that the ends of so minute a duct will 
be accurately approximated. The general ex- 
perience is that the tissues will show extensive 
sloughing at the site of anastomosis and that the 
case will terminate fatally. Walton suggests the 
complete removal of the separated body and tail 
and careful suture of the divided stump of the 
neck. 

Finney, on the other hand, has reported the 
successful removal of a cystadenoma of the pan- 
creas which involved the whole middle portion 
of the gland, approximately two-thirds of which 
was replaced by the tumor. The greater part of 
the body of the pancreas was removed with the 
tumor, and the head and tail of the gland were 
then united as accurately as possible by mattress 
sutures. A fistula developed at the site of the 
cigarette drain which was used to surround the 
anastomosis, but this closed in 3 months. Finney 
mentions that Garré in 1905 reported a successful 
case of suture of a pancreas which had been torn 
in two as a result of direct violence. These cases 
and the one reported in this paper suggest that 
Walton is unduly pessimistic about the results 
of end-to-end suture of the pancreas. As Link 
has stated, it would appear that the danger of 
extensive operations on the pancreas has been 
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lig. 2. The omental flap is placed behind the pancreas 
and the posterior borders of the torn surfaces are united 
by sutures. 


exaggerated and that it is unnecessary to perform 
operations upon this organ ina spirit of desperation. 

The history of my case is as follows: 

S. R., a farmer, 30 years of age, was admitted to the 
Melbourne Hospital on August 13, 1924. He stated that 
24 hours before admission he had been leaning over a 
fence when a pet pony, which he had trained to do various 
tricks, suddenly jumped up behind him and planted his 
forefeet in the middle of his back, thrusting him violently 
against the fence. Soon afterward he experienced upper 
abdominal pain which gradually increased in severity and 
then became generalized over the abdomen, radiating to 
the left shoulder region. He had vomited twice since the 
onset of the pain. 

His temperature was gg.2 degrees, pulse 85, and respira 
tion 25. His tongue was dirty but not dry. Examination 
of the heart, lungs, and urine revealed nothing abnormal. 
The abdominal wall was rigid and there was generalized 
tenderness, more marked in the upper abdomen. | There 
was no evidence of free fluid in the abdominal cavity and 
the liver dullness was not diminished. A diagnosis of 
ruptured abdominal viscus was made and immediate 
operation advised. 

Operation. An upper abdominal incision was made 
through the right rectus muscle just lateral to the mid- 
line. As soon as the peritoneal cavity was opened, a small 
amount of blood escaped, but no lesion of any of the organs 
in the greater sac was found. There was some subperi- 
toneal hamorrhage near the duodenojejunal flexure. The 
lesser sac was then opened through the gastrocolic liga- 
ment and a complete division of the pancreas through the 
neck was discovered. The lesser sac contained blood and 
there were two patches of fat necrosis near the foramen of 
Winslow. There was also some retroperitoneal hemor- 
rhage. The aorta was visible dorsal to the tear in the 
gland, but the splenic vein was not seen (Fig. 1). 


ig. 3. Sutures are introduced in the region of the duct. 
Repair was effected as follows: A strip of omentum was 
fashioned about 2 inches in width and of sufficient length 
to encircle the pancreas. This was placed behind the tear 
and the posterior edge of the gland sutured with chromic 
gut (Fig. 2). Two similar sutures were then placed in the 
vicinity of the duct, which could not be identified (lig. 3). 
The anterior surface of the pancreas was similarly sutured. 





Fig. 4. The omental flap encircling the end-to-end 
suture line in the pancreas. 
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Fig. 5. Results of the glucose tolerance test made 1 and 
2 years after operation. 


Finally the omental flap was brought over the anterior 
suture line and fixed by chromic gut sutures (Fig. 4). A 
rubber drainage tube was placed down to the line of suture 
and the abdomen closed. 

Subsequent history. The patient did very well after 
operation. There was no rise of temperature and very 
little drainage from the tube, which was unwisely removed 
in 4 days. Ten days later the patient developed a swelling 
in the upper abdomen, obviously due to an effusion of 
fluid in the lesser sac. This gave rise to no discomfort at 
first, but steadily increased in size until it gave rise to 
some respiratory difficulty. One month after the first 
operation, this cyst was opened through the left rectus by a 
small incision. It contained 2 pints of clear fluid, strongly 


alkaline in reaction, containing 250 units of diastase, some 
lipase, but no trypsin. The pancreas was palpated in the 
posterior wall of the cyst and there appeared to be good 
union of the gland at the site of suture. The wall of the 
cyst was sutured to the parietal peritoneum and a rubber 
drainage tube inserted. Drainage at first was free but 
soon decreased in amount. The tube was removed in a 
week and 3 weeks later the patient left the hospital with 
his wounds healed. He has remained perfectly well since 
discharge and is again engaged at hard farming work. 

Tests of pancreatic function were made 1 and 2 years 
after operation. No interference with the external secre- 
tion of the pancreas was evident. There was no excess of 
fat or undigested muscle fiber in the feces. The urinary 
diastase was 33 units. Loewi’s test was negative. The 
blood sugar curves, however, indicated some slight impair- 
ment of islet function (Fig. 5) but, unfortunately, there is 
no pre-operative curve with which to compare them. 

I am indebted to the Walter and Eliza Hall Institute of 
Research at the Melbourne Hospital for the investigation 
of the postoperative pancreatic function in this case. 
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/YNHE disease described as “irritable ulcer of 
the malleolus” (though it is not invariably 
situated over a malleolus) is not very un- 

common among the poorer class of people, and it 
occurs, though more rarely, among those higher 
in the social scale. I suspect, however, that it is 
often seen without being recognized for what it 
is. This is not altogether to be wondered at when 
so many writers of textbooks have failed to men- 
tion it. This is particularly true of dermatological 
textbooks and dermatologists. Some surgical 
textbooks mention it; some do not. But I fear 
that many observers pass it by as a mere ulcer, 
certainly a painful one, but just an ulcer, a mean 
thing. 

It is more than this. It is a very distinct clini- 
cal entity, and it is certain that it has an equally 
distinct underlying pathology. It is worth atten- 
tion; it is worth curing, and it can be cured, 
simply, rapidly, and certainly. 

I contributed a paper embodying a ten-year 
clinical study of this disease to the Medical 
Journal of Australia’ in 1927, when I traced the 
history of a series of cases, each one over a period 
of several years. In the same paper I recorded 
the results obtained by a curative operation 
which I had devised. Since then I have added 
to the number. In my own series there have 
been 18 patients with 27 ulcers; 24 of these were 
operated on, and three of my hospital colleagues 
have done oneeach. There have, therefore, been 27 
operations on 21 patients with 30 ulcers. 

In the ordinary run of cases the ulcer is quite 
small, perhaps only a little thing a quarter of an 
inch in diameter. I never saw what I would call 
an extremely large one until after the publication 
of my first paper, and then I found that some- 
times these ulcers did in time reach a considerable 
size. 

In the great majority the ulcer is situated on 
or just above one of the malleoli (Figs. 1 and 2), 
and when there are two, one may be situated on 
each limb, perhaps at the lateral malleolus on 
the right side and at the medial malleolus on the 
left. Occasionally one may find the lesion in 


1On irritable ulcer of the leg or malleolus and its cure by operation. 
Corlette, C. E., M. J. Australia, i, 1927, 782. 


front of the lower part of the leg, and in one of 
my patients in the present series there was a 
large one on the dorsal aspect of the foot. In two 
others who had irritable ulcers on one or other 
of the malleoli I have seen painful spots, not 
developed into ulcers, on the dorsum of the foot. 
Closer examination will often show that beyond 
and below the ulcer there are signs of malnutri- 
tion of the skin, a chronic congestion with tend- 
ency to slight stippled cicatrization, and there 
are sometimes little heaped-up spots or patches 
of crusted epithelium, some of them very tender 
to touch. When these come off, there may be 
left a tiny pit in the skin which is tender when 
probed. The ulcer is nearly always at the proxi- 
mal portion of the area. If the ulcer be gently 
probed, one finds one or two spots of acute ten- 
derness on the proximal margin of the ulcer, or 
the whole of the proximal margin may be tender. 
[I have seen tender spots on the floor of the ulcer, 
but in my experience the tenderness is usually at 
the proximal margin. One gets the idea from 
the textbooks that the general surface of the 
ulcer is exquisitely tender. In very small ulcers 
it may be difficult to be sure about the location 
of the tenderness, but in the larger ones it is cer- 
tainly placed where I have described it. The 
margins of the ulcer are usually steep, but not 
invariably, and there is usually some cedema at 
the margins. Small ulcers may have a, punched 
out appearance. The limb usually shows evi- 
dence of poor circulatory efficiency. There may 
be varicose veins of the usual variety, but the 
type of leg showing numerous dilated purplish 
venules seems to be the one most prone to suffer. 
I have had three cases in which it could not be 
said that varicose veins were present. 

The symptom chiefly complained of is pain. 
It is worse at night, and especially after walking 
or standing. The pain is of a shooting character; 
it is often very severe, making the patient’s life 
one of prolonged suffering, interfering with sleep, 
and producing a state of chronic invalidism. 
The pain bears no relation to the size of the 
ulcer, and in some cases there has been pain at 
the site for months before the ulcer has formed. 
In other cases the ulcer occurs as soon as the 
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Fig. 1 (left). An unusually large irritable ulcer over the medial malleolus. Tender 
to touch of probe at proximal margin, not tender elsewhere. Two years’ history. 
Not described in present series (Case 6, Series 1). 


Fig. 2. 


one recent. ‘Tenderness in each case exclusively at proximal margin. 


in present series (Case 8, Series 1). 


pain. Some of the patients have given a history 
of a blow on the spot antecedent to the onset of 
the symptoms. I think that occasionally the 
disease may supervene on an actual wound or 
abrasion, or form in connection with a pre- 
existing ulcer which has not been. particularly 
tender or painful. Something very like these 
ulcers, so far as pain and obstinacy is concerned, 
is met with at the anus, constituting the disease 
usually known as fissure. 

There is undoubtedly a predisposition in some 
people to the occurrence of these lesions, as is 
shown by the existence of two ulcers at the same 
time or the outbreak of a second or third one 
months or years after the first. One of my pa- 
tients has had four, one on each malleolus, within 
the past 20 years. The first occurred before I 
had begun to employ the operation; it persisted 
for a couple of years and finally healed. The 
second I operated on in 1917, the third in 1921, 
and the fourth in 1927. Each operation was 
immediately curative, and there has been no 
local recurrence. 

The lesions are extraordinarily resistant to 
the kind of treatment usually applied to ulcers. 
When irritable ulcers are specifically mentioned 
in textbooks, one finds that the reader is advised 
to employ, among other futilities, various caustic 
applications, such as pure silver nitrate. The 


pain caused by caustic applications is agonizing, 
though it is true that sometimes, after recovery 
from the initial pain of the application, there is 


Two irritable ulcers of an ordinary size. Lower one present 6 years, upper 


Not described 


an amelioration for some days. But after this it 
is as bad as ever. The disease goes on. 

But if the ulcers are extraordinarily resistant 
to traditional treatment, I have found that they 
are, nevertheless, extraordinarily amenable to 
treatment by a simple little operation, by which 
the pain is immediately removed, and the ulcer 
is, in all ordinary cases, healed in a few days. 
There has been one partial failure among all the 
many ulcers operated on, and the partial failure 
has been made successful by a second operation. 
The case is described beyond. 


TECHNIQUE OF THE OPERATION 


In order to get the part as clean as possible 
before the operation, it is desirable that the pa- 
tient should be kept in bed with the limb elevated 
for a couple of days, or longer if necessary, and 
I have been accustomed to have hot fomentations 
applied. But I have seen this overdone, with the 
production of scalding. Such zeal should be 
avoided. I have also used applications of Dakin’s 
solution, or the like. In such cases the dressing 
should be changed frequently. 

Local anzsthesia is used. The patient should 
be given a hypodermic injection of morphine 
14 grain (15 milligrams) and of hyoscine 1/100 
grain (0.6 milligram) an hour before the time of 
operation. This is not absolutely necessary, but 
it is advantageous, and I strongly recommend it. 
The local anesthetic is a solution of novocain, of 
0.5 per cent strength, in water containing adre- 
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Fig. 3. Fig. 4. 

Fig. 3. Irritable ulcer. Case 2, Series 2, Mrs. B. Very 
large ulcer on dorsum of left foot, with two small ones 
higher up. Duration of large ulcer, 23 years. Healed in 6 
weeks after operation. (Compare Fig. 5.) 

Fig. 4. Irritable ulcer. Case 2, Series 2, Mrs. B. Large 
ulcer over lateral malleolus of right limb. Duration 9 years. 
Healed in 4 weeks after operation. (Compare Fig. 6.) 


nalin 1:150,000. It is better not to use cocaine, 
though in my earlier cases I used it, employing a 
0.1 per cent solution. Infiltrate liberally the 
tissues above, beneath, and on either side of the 
diseased area, from the skin to the periosteum. 
About 30 mils (one fluid ounce) of the solution 
will be amply sufficient. The leg is elevated. 
When the part has become pale under the action 
of the adrenalin, a tenotomy knife is carefully 
introduced in healthy tissue at one or more 
points above the ulcer and is so manipulated 
that it severs all the tissue from immediately be- 
neath the skin as far as the periosteum, the 
object being to cut the nerve supply. The knife 
is usually made to slant somewhat toward the 
ulcer as it cuts, so as to undermine toward the 
edge, but I do not cut so far as to separate the ul- 
cer from its deeper attachment, for this might 
cause sloughing. The shape of the subcutaneous 
incision is more or less like an inverted V, and 
particular care is taken not to miss cutting right 
down to the bone at the apex of the V where the 
knife enters and leaves. But there are situations 
where one cannot cut right down to the bone. 
The posterior cut at the medial malleolus cannot 
always be safely deepened to the bone at the 
distal end. In one of my cases the ulcer was very 
large and on the dorsum of the foot, over the 
extensor tendons. This was effectually treated 
by our sweeping the knife so as to undermine the 
edges, the knife being withdrawn and entered at 
three places. After the knife is withdrawn, a 


simple sterile dressing and bandage is applied, 
and the limb is kept elevated. 

If there is a varicose vein immediately above 
the ulcer, it should be excised. It is very easy to 


— 
Fig. 6. 


Fig. 5 

Fig. 5. Irritable ulcer. Case 2, Series 2, Mrs. B. Shows 

same foot as in Figure 3 before leaving hospital. All three 
ulcers healed. 

Fig. 6. Irritable ulcer. Case 2, Series 2, Mrs. B. Shows 

right lateral malleolus, before patient left hospital. (Com 
pare Fig. 4.) 


excise a varicose vein under local anesthesia 
much easier than it is under ether. ‘To do this, 
infiltrate a transverse line above, involving the 
whole thickness of the subcutaneous tissue as 
far as the sheath of the muscles, and with a long 
needle infiltrate on either side of the vein. 

The dressing need not be removed for a week, 
and at the end of that time, in cases of the ordi- 
nary small size, the ulcer will be found healed. 
This rapid healing occurs even in ulcers that 
have defied treatment for years. In the two pa- 
tients with large ulcers to be described beyond, 
it will be seen that in the first the ulcer healed 
in less than 3 weeks, and in the second patient, 
with two ulcers, one was healed in 4 weeks and 
one in 6 weeks. The pain disappears on the 
instant. 

The results are most impressive. No operation 
in surgery gives greater relief or more certain 
results. It is not in any way an exaggeration to 
say, as many patients have said, that it is “like 
a miracle”; the relief is so sudden, so complete, 
and so simply obtained. 

Moreover, the results show that we can expect 
the ulcer to stay healed and the pain to stay 
cured. I have recorded in my first paper a num- 
ber of cases observed from 3 to 1o years after 
the operation, showing the permanence of the 
cure. But the operation does not give the pa- 
tients new legs. They are not immunized, and 
experience shows that in the very large ulcers 
the subsequent nutritional condition is not 
dependable against a breakdown into an ulcer of 
the ordinary type, not an irritable ulcer. 

I have enlarged my experience of the disease 
in the past year by getting some ulcers larger 
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Fig. 7. Irritable ulcer. Case 3, Series 2, Mrs. M. C. 
Recently developed irritable ulcer over left medial mal 
leolus. 


than I had ever seen or expected to see, as well 
as several others of the more usual kind. It will 
be of interest to record here something about the 
large ulcers. I add reports of the smaller ones as 
more typical examples. 


Case 1. Series 2. Mrs. A. G., aged 46 years. I record 
this as a partial failure, for the reason which will appear in 
the history. It is the only one, so far, that I regard in that 
light. She was sent to me on June 3, 1927, a few days 
after the publication of my first paper, and I was some 
what appalled at its size. It was an inch in diameter, at 
least. It was tender along the proximal margin, especially 
about the middle. The floor was slightly tender in parts, 
but mostly insensitive. It had been present for 4 years, 
causing constant suffering, and had resisted all treatment. 
She had spent over ro weeks in one of our large general 
hospitals, where, among other things, she had had appli 
cations of strong silver nitrate. This, she stated, had 
caused intense pain. I advised operation, but gave the 
opinion that it could hardly be expected to heal in less than 
a month. On June 13 I operated. The ulcer was so large 
that I had to make three openings for entry of the blade 
of the tenotomy knife. Through distance, I was unable to 
see her again, but her own medical attendant telephoned 
me on June 27, 2 weeks later, to say that the ulcer had 
healed right over, and that she had been quite free from 
pain ever since the operation. However, I was to find 
that the cure was not quite complete. I saw her again on 
March 2, 1928, 8 months afterward, when I found that at 
a spot corresponding to the anterior part of the old ulcer 
there had been a recurrence of the pain, tenderness, and 
ulceration, the area being about a quarter of an inch in 
diameter. ‘The recurrence had taken place soon after the 
healing, but the pain had never been anything like as 
severe as before. I repeated the operation on April 7, with 
the result that pain disappeared at once, and healing was 
complete on April 24. My own interpretation is that I 
must have missed a nerve filament at the first operation. 
If that is correct, it means that the operation failed be- 
cause it was not properly done, not that nerve section fails 
to cure. Still, there is the fact, and it is something to learn 
from. I may say that the patient herself has no doubts 
as to the eflicacy of the operation. Nothing else did her 
any good, and now, a year after the second operation, she 
is free from all pain and apparently cured. 

Case 2. Series 2. Mrs. B., aged 63 years. I had thought 


Mrs. A. G.’s case a bad one, but it was altogether eclipsed 
by this. Mrs. B. had a large chronic ulcer on the dorsum 
of the left foot (Fig. 3) of a size beyond all my experience 
and larger than I had ever expected to see in an irritable 
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ulcer. Its position was also quite unusual. It was of a 
somewhat oval shape, about 2 inches in its longitudinal 
diameter and 1.5 inches across. The proximal margin 
was not sharply raised as in most irritable ulcers but 
sloped down, and practically the whole of this slope was 
exquisitely tender to the touch of a probe. The floor of 
the ulcer was not tender. A little higher up than the 
main ulcer were two smaller ones, also extremely tender 
at their proximal margins. The intervening area was con- 
gested and somewhat swollen. There was a moderate 
degree of pes cavus in the foot. Over the lateral malleolus 
of the other limb there was another large ulcer of irregular 
shape (lig. 4). This one had precipitous edges. It was of 
such irregular shape that it would be hard to speak of 
diameter measurement, but in its sinuous longer measure- 
ment it was over 2 inches, and it was about an inch across. 
The proximal margin was extremely tender to the touch 
of a probe. In its history and symptomatology, it revealed 
itself unquestionably as an irritable ulcer, as did also the 
one on the left foot. The large ulcer on the dorsum of the 
left foot had existed for the long period of 23 years, that 
over the right malleolus had been present for 9 years. 
Both had resisted every form of treatment, including pro- 
longed rest. For the whole 23 years she had been the vic- 
tim of constant suffering and for many years had been 
practically an invalid, unable to walk without incurring 
severe pain. She had no varicose veins. 

I sent her into the Sydney Hospital, and operated on 
August 4, 1927, by the method described. The cuts on the 
dorsal aspect of the foot could not, of course, be carried 
down to the bone, since the extensor tendons intervened, 
but as far as I could judge I cut so as to interrupt the nerve 
supply proximal to the ulcers. 

The result was something that, under the circumstances, 
might without exaggeration be described as magical. The 
23-year-old pain in the one and the 9-year-old pain in 
the other disappeared immediately. The ulcer over the 
malleolus was completely healed in 4 weeks, and the older 
one on the other foot was completely healed in 6 weeks. 
ligures 5 and 6 show the two as photographed before 
leaving the hospital. 

That, however, is not quite the end of the story. I saw 
her again on February 4, 1928, 6 months afterward, and 
found that the site of the ulcer over the malleolus had 
broken down and had reached a considerable size, while 
the site of the lesion on the dorsum of the left foot had 
begun to break down 3 weeks ago and exhibited an ulcer 
about a quarter of an inch in diameter. These ulcers, 
however, were not of the same type as the original lesions. 
They were not “irritable” ulcers and were not painful nor 
tender. No operation was done, and the ulcers were treated 
by putting the patient to bed and applying simple dress 
ings as for ordinary chronic ulcer. The large one was 
healed in 23 days, the small one in half that time. 

I had an analogous case in my first series. 
There was one patient (Case 9), a man who had 
irritable ulcers over the medial malleolus of each 
leg operated on in March, 1922. Two and a half 
years later he developed a third irritable ulcer 
below the medial malleolus on the right side, 
beyond the site of the first one. This was operated 
on, with disappearance of the pain and healing 
of the ulcer. Six months later he developed an 
abscess about this spot, which broke and left an 
ulcer. This had the characteristics of an ordinary 
indolent ulcer, without pain or tenderness. He 
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was unable to come into the hospital, and I do 
not know his later history. 

I look on these secondary ulcers as simple ulcers 
due to the poor nutrition of the area. It is ob- 
vious that even after healing in such a bad case 
as that of Mrs B. the tissue must be of very 
third-rate quality so far as its vitality is con- 
cerned, and it is not surprising to find that it is 
liable to break down on relatively slight provoca- 
tion. The clinical features of lancinating pain 
and tenderness of the proximal margin so char- 
acteristic of irritable ulcer will be no longer 
present, and so far as my small experience of 
them goes, Mrs. B’s being the only case I can 
judge by, they do not resist the ordinary forms 
of treatment, as do irritable ulcers. 

However, that is all the material of the kind. 
There have been no other cases of secondary 
ulceration, and I have followed up most of my 
patients for many years. 

I record next the rest of my recent cases. These 
illustrate the more usual type. They have been 
too recent for any follow-up notes. 


Case 3. Series 2. Mrs. M. C., aged 63 years, was 
admitted to the Sydney Hospital on October 4, 1927, 
with two small irritable ulcers of recent development, 
both of them very small (Fig. 7). One was situated over 
the right lateral malleolus and the other over the left 
medial malleolus. They were very painful and tender. 
The edges were abrupt, the bases soft, and thére was dis- 
coloration of the surrounding skin. Albuminuria was 
present. On October 6, both ulcers were operated on in 
the usual way. On the 14th, the left one was healed. On 
the 2oth, the right one was healed, and on that date she 
left the hospital. 

CasE 4. Series 2. C. L., male, aged 75 years, was ad- 
mitted to the Sydney Hospital on November 22, 1927, 
with an irritable ulcer which had been present for 8 
months. It was about a quarter of an inch in diameter 
and of considerable depth. There was some keratosis of 
the skin in the area surrounding the ulcer. Varicose veins 
were not visible. The operation was done on November 
24, and he left the hospital on December 6, with the ulcer 
healed. This is the oldest patient I have seen with the 
disease. 

Case 5. Series 2. Mrs. J. B., aged 45 years, came to meon 
February 20, 1928, with a small irritable ulcer over the 
left medial malleolus which she said had been present for 

7 years. While always painful, during the past 4 months 
it had been causing agonizing pain, so bad that she had 
been unable to do any housework. I operated on her on 
February 22, and the ulcer was healed on March 3. She 
went home like the rest, completely relieved of pain, and 
with the ulcer healed. 

CasE 5. Series 2. Mrs. M. W., aged 47 years, came on 
March 7, 1928, with a small irritable ulcer over the left 
lateral malleolus which had been causing great pain for 6 
years. She had a varicose vein above the ulcer, ending at 
the upper part of the leg in a dilated plexus. The operation 


was done on March 9g and consisted in a subcutaneous 
section of the nerve supply and excision of the whole vari- 
cose vein, including the plexus, under local anesthesia. 
The pain disappeared forthwith, and the ulcer healed in a 
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Fig. 8. Irritable ulcer. Case 4, Series 2, Mrs. K. Ulcer 
of 8 years’ duration over right medial malleolus with sur- 
rounding area of congestion and fibrosis. Healed in 13 
days after operation. The pigmented area higher up the 
leg is on cicatrix of an old lacerated wound. 


week, but she was kept in the hospital another 2 weeks to 
ensure firm healing of the wound higher up. 

Case 6. Series 2. Mrs. K, aged 45 years, came for 
treatment of an irritable ulcer over the right medial 
malleolus which she had suffered from for 8 years. She 
stated that 4 years of that time had been spent in bed 
trying to get relief. The ulcer had on several occasions 
seemed to heal, or almost heal, but without relief of the 
pain. The pain had for several years been incessant, day 
and night, the only variation being that at times it was 
worse than at other times. She complained rather sar 
castically that she had been labeled by doctors as “hys 
terical” and as imagining the pain. How far that was 
true can be judged by the result of the operation. With 
most of us, constant pain and sleepless nights would be 
likely to induce emotional states—prominently terror and 
despair. That certainly was her state of mind. She had 
little personal expectation, after so many failures, of a 
successful result following the operation suggested—but 
she was desperate. 

The ulcer was about a third of an inch in diameter. 
The proximal margin was extremely tender, but not the 
floor. It was surrounded by a dark, livid area of conges- 
tion. The whole area was about 1.5 inches i in diameter, it had 
become fibrotic, and was firmly adherent to the bone be- 
neath (Fig. 8). Higher up on the leg was a large brown 
mark caused by a wound which had taken 3 or 4 weeks to 
heal. This had not been a painful lesion. There was a 
large varicose vein on the thigh, but there were none below 
the knee. 

I performed the little operation on May 28. From that 
moment she became entirely free from the pain which had 
tortured her day and night for so many years. A dressing 
of plain sterile gauze was applied, and this was removed 
on June 4, revealing a firm scab over the site of the ulcer. 
Fomentations were applied to the area on June 9, to see if 
the scab would loosen, and next morning, June 10, the 
scab was off, and the site of the ulcer was seen to be 
completely covered by a healthy-looking layer of epithe- 
lium. It has remained healed. The pain has never re- 
turned. 


However, it is obvious that the resisting power 
of this area can be no more than that of any 
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similar cicatrix firmly adherent over a consider- 
able area to a bony process in a situation pecul- 
iarly exposed to injury. A comparatively slight 
injury might cause a breakdown, and an ulcer 
might easily form on the spot. But this would 
not be an “irritable” ulcer. It would be analo- 
gous to the relatively painless ulcers that are so 
common in persons with varicose veins. It 
would be like the recurrence noted above in con- 
nection with Mrs. B.’s case (Case 2), and it 
would heal quickly, as hers did, with rest in bed. 
Mrs. K. has been warned quite frankly that this 
is possible, but she has been told too that if an 
ulcer forms again it will respond readily to treat- 
ment by rest and protection. It will not be an 
“irritable” ulcer. 

It does not require much imagination to pic- 
ture the state of mind of such a patient on finding 
herself suddenly rid of all her torment, mental 
and bodily, and I need not spend words here on 
that aspect of it. It is indeed “like a miracle” 


as so many patients who have had the operation 
have put it. 

I am deeply impressed by what I have seen. 
Here is something that is 


Who would not be? 





SURGERY, GYNECOLOGY AND OBSTETRICS 


not the old traditional futile tinkering. It does 
things. The patient gets well. 

But I must emphasize the importance of proper 
diagnosis. The true irritable ulcer is not difficult 
to recognize and should be recognized. The 
treatment I have described is for a special kind 
of lesion only and not for all ulcers, not even for 
all painful ulcers. And it should be realized that 
the treatment does not give the patient a new leg. 
If varicose veins need treatment, that treatment 
should be given them. 


SUMMARY 


Irritable ulcer is a special entity, characterized 
by intense pain, and associated with acutely 
tender spots at the proximal margin. It is usu- 
ally small, and in the large majority of cases it is 
situated over or just above a malleolus. It is 
obstinately resistant to cure by the treatment 
recommended in textbooks. The pain can be 
removed immediately and the ulcer made to 
heal quickly by subcutaneous section of the nerve 
and all the tissues from the skin to the bone 
above and on either side of the painful area that 
includes the ulcer. 
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THE PREVENTION OF PERITONEAL ADHESIONS 


GEORGE GELLHORN, M.D., F.A.C.S., St. Louis, Missourtr 
From the Gynecological Service, St. Mary’s Hospital 


T has repeatedly been asserted that it is im- 
possible to prevent the formation of perito- 
neal adhesions following gynecological lapa- 

rotomies. Such a view cannot be accepted 
unreservedly. It is true that there are predis- 
posed individuals whose peritoneum is abnorm- 
ally sensitive; but their number is probably very 
small. It is also true that an operation performed 
during a more or less acute inflammation must 
needs leave adhesions behind, particularly if the 
wound has been drained. 

In the great majority of our operations, how- 
ever, we have to deal with so-called “clean” 
cases; and if in these there are later disturbances 
which may even call for another laparotomy, we 
must admit to ourselves that there is something 
wrong with our technique. I am by no means 
speaking only of ileus. Such a serious sequel is, 
fortunately, not overly frequent. In most in- 
stances, the patients complain, for years, of ill- 
defined discomfort in the abdomen; more or less 
distinct pain in this or that place; a sense of 
pressure, pull, or fullness, various gastric and 
intestinal symptoms; distress in walking; or re- 
duced capacity for work—and the persistence of 
such symptoms, however slight each of them 
may be, undermines the joy of living and des- 
troys the satisfaction over an otherwise successful 
operation. 

The prophylaxis of adhesions has in the course 
of years brought forth a multitude of suggestions, 
each of which promised to improve our results. 
It is not my intention to analyze these various 
methods as to their relative merits. Rather 
would I point out that not too much can be ex- 
pected from any single procedure, and that the 
entire operation must be guided by the thought 
of prophylaxis. The prevention of adhesions must 
be the leit motif of every step. 

If, for example, the surgeon incises the skin 
painted with iodine or picric acid and enters his 
hand into the abdominal cavity without first 
washing off his gloves in saline solution, chemi- 
cally irritating substances may be brought in 
contact with the sensitive peritoneum. The same 
possibility obtains, if intestinal loops escape upon 
the abdominal skin which has not been covered 
with towels; or if, during the operation, the hands 
are dipped in an antiseptic solution but not 
rinsed off with water. 


The unprotected pressure of a self-retaining 
abdominal speculum or the use of retractors with 
sharp, pointed, toothed, or otherwise unsuited 
edges leads to mechanical irritations of the deli- 
cate peritoneum which in turn may cause adhe- 
sions. 

The flooding of the abdominal cavity with an 
“indifferent” fluid, such as saline solution, quick- 
ly produces an inhibition and whitish discolora- 
tion of the peritoneum and constitutes a chemical 
damage. Too much and too energetic sponging 
on the part of a sedulous assistant, however well 
meaning it may be, is apt to be synonymous with 
rubbing and scratching of the peritoneum. Fi- 
nally, the closure of the peritoneum without ever- 
sion and broad adaptation of the cut edges is 
almost certain to lead to adhesions with the 
omentum. 

All these etiological points are so self-evident 
that I would hesitate to mention them were it 
not for the fact that one may see them ignored 
almost every day. 

The prevention of adhesions is, in truth, a 
highly complicated procedure which, however, 
becomes a smooth and almost automatic per- 
formance by thousandfold repetition. Only 
those special methods which are readily incor- 
porated in the general scheme of prophylaxis give 
any prospect of advancing us toward the solution 
of our problem. 

This is true, too, of the following suggestions. 
I wish to emphasize in advance that they will 
contribute to the prevention of adhesions only if 
the entire plan of operation is influenced by the 
thought of prophylaxis. 

The walling off of the intestines with gauze 
packs or towels carries with it the possibility of 
future adhesions. If these packs are introduced 
dry, they may rub the intestines, or the latter 
may stick to them when they are removed at the 
end of the operation; and in any case small de- 
fects of the serous surface are the result. If, 
however, they are used wet, they cool the gut by 
evaporation and thus irritate the visceral peri- 
toneum. It is necessary to realize that the peri- 
toneum, which is so highly resistant toward infec- 
tions, is very sensitive otherwise and vigorously 
reacts to chemical, mechanical, or thermic stimuli. 

For more than 15 years I have used for the 
packing away of the intestines only sheets of pure 





818 


rubber which are boiled with the instruments and 
kept in warm saline solution until needed. Such 
rubber sheets may be bought in any size. About 
two square feet suffice; the rubber itself should 
not be too thin. It is obvious that these rubber 
sheets are absolutely non-irritating as they are 
smooth and maintain the warmth of the gut. 
Therein lies the further advantage of preventing 
shock. Then, too, such a sheet, unlike gauze 
packs, is readily found and is not apt to be left 
inadvertently in the abdominal cavity. My pro- 
cedure has been adopted by a number of operators 
(Curtis, Crossen, and others). 

Quite a few years ago, John G. Clark, of 
Philadelphia, suggested a copious enema at the 
end of the operation, as thereby the kinked in- 
testinal loops would be stretched out into normal 
position and prevented from adhering to each 
other or to the parietal peritoneum. I have 
adopted this method with the modification sug- 
gested by George Gray Ward, of New York, and 
proceed as follows. A soft rubber catheter is 
introduced into the rectum before the narcosis is 
started; it is clamped and left im situ during the 
operation. When, at the end of the operation, 
the peritoneum is being closed, an enema of from 
one to two quarts of warm glucose solution is 
given, with the patient still in Trendelenburg 
position. One can see plainly how the collapsed 
intestinal loops fill and assume a more normal 
position. Here, too, the shock-preventing effect 
is very impressive and adds to the value of the 
procedure. 

If, however, one fears lest by this distention the 
intestines and omentum would be forced against 
the anterior abdominal wall and thus adhere even 
more readily, air or oxygen may be pumped into 
the peritoneal cavity so as to prevent the intimate 
contact between visceral and parietal peritoneum. 
I make use of this additional means in cases in 
which many adhesions have been encountered at 
operation. 

The peritonealization of raw surfaces is nowa- 
days a self-understood part of a good technique. 
In the thoroughness of this operative step there 
are, however, great individual differences. It is 
true that until recently a surgeon will leave behind 
uncovered ligament stumps, yet, smaller defects 
are often ignored. It is a very common observa- 
tion that in operations for fixed retroflexion very 
little attention is given to the raw and denuded 
surface of the fundus uteri. This condition invites 
new adhesions; and there can be no doubt that 
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adhesions between uterus and intestines or omen- 
tum cause more distressing symptoms than those 
between the intestinal loops alone. 

This complication is prevented by a method 
which I described about 8 years ago,' after having 
tested it for more than seven years. The uterus is 
pulled upward and toward the promontory by 
means of a tenaculum, and the bladder peritoneum 
is incised as ina hysterectomy. The bladder peri- 
toneum is then gently pushed downward with the 
finger as far as the cervix, care being taken not to 
go beyond the uterus on either side. The bladder 
peritoneum thus forms a sort of apron which is 
sewed upon the posterior surface of the fundus, 
the uterus having been pushed forward into an 
exaggerated anteflexion. The sewing is done with 
a continuous suture of thin catgut which is in- 
verted so as to hide the knots which may con- 
ceivably cause an adhesion of a_ neighboring 
intestinal loop. 

As only bladder peritoneum, but not the blad- 
der itself, is used for the covering of the fundus, 
neither vesical symptoms nor difficulties in any 
future confinement need be anticipated, as I can 
attest from large experience. Incidentally, a nor- 
mal position of the uterus is promoted. 

It may be argued against all these refinements 
of technique that they consume too much time. 
In reality, the operation is prolonged only so 
slightly that none but desperate cases should be 
excluded from the procedures discussed which 
add so materially to the final and permanent 
success of our operations. 


SUMMARY 


To sum up, then, we may say: 

1. The ultimate result of gynecological lapa- 
rotomies is too often marred by postoperative 
adhesions. 

2. A good technique in abdominal surgery 
must carefully avoid any chemical, mechanical, 
or other irritation of the sensitive peritoneum. 

3. Special methods looking toward prevention 
of adhesions must be readily incorporated into 
the general plan of operation. 

4. The author’s method of using rubber sheets 
instead of gauze packs; his method of covering 
raw surfaces upon the fundus; and the method of 
Clark and Ward—proctoclysis—at the end of the 
operation, if combined with an otherwise perfect 
technique, have proved of signal value in pre- 
venting postoperative adhesions. 


1Am. J. Obst. & Gynec., 1920, 1, 262. 
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VARICOSE VEINS: THE INJECTION VERSUS THE OPERATIVE 
TREATMENT' 


A STATISTICAL REPORT 


H. O. McPHEETERS, M.D., F.A.C.S., MINNEAPOLIS, MINNESOTA 


HE history of the injection treatment of 

varicose veins dates from the invention in 

1854 of the Pravaz syringe. Much experi- 
menting was done and many complications arose 
as the method was developed. The modern era 
of this method dates from 1911 when Professor 
P. Linser of (6) the great Tuebingen skin clinic 
noticed that the veins gradually became sclerosed 
after the intravenous use of bichloride of mer- 
cury in the treatment of syphilis. He then ap- 
plied the idea in the treatment of the varicosed 
veins and obtained very good results. At his 
clinic they used various solutions and finally 
adopted a 20 per cent sodium chloride solution 
as the best. Coincident with this, Professor 
Sicard (10) of Paris noticed the same thing in the 
luargol treatment of syphilis. He adapted the 
idea to the varicose veins and used a sodium car- 
bonate solution but later the sodium salicylate in 
20, 30, and 4o per cent strengths. This has con- 
tinued to be the solution preferred in his clinic to 
the present time. 

For the past 3 years the author has used the 
injection treatment of varicose veins in preference 
to the operative treatment. Due to the theo- 
retical danger of pulmonary emboli and to the 
fact that fatalities have occurred from this cause, 
a collection of statistics from a large number of 
surgeons located in all sections of the country 
employing all types of operations has been made, 
in order to compare the efficacy of the two 
methods. 

Under the subject of varicose veins we must 
consider any abnormal and unusual enlargement 
of the veins of the body regardless of the cause or 
location. In the ordinary literature, however, 
when speaking of varicose veins we mean the 
varices which occur on the lower extremities. It 
is with these that I wish to treat in this paper. 

A complete discussion of the etiology of varices 
of the lower extremities would fill many pages. 
Many men have written on this phase of the 
question and each has his own ideas. The most 
prominent of the theories and those having the 
greatest weight of evidence behind them seem to 
bear out the idea that the patient has a con- 
genitally weakened vein wall. Secondarily to this, 
a phlebitis develops with a further weakening of 


the vein wall. This phlebitis is of a very low 
grade and usually symptomless. The extremely 
weakened vein wall then gives way, dilates and 
elongates itself, producing the typical varicose 
vein. Occupational stasis, pregnancy, pelvic 
tumors, glandular changes, and so on, no doubt, 
have their influence. 

The pathological changes occurring in the vein 
wall are mostly those of an inflammatory proc- 
ess. This phase is covered most thoroughly by 
Nicholson, Berstein, Lehman, and Fischer. 

I wish to emphasize here that the flow of blood 
in the varices, particularly the larger ones, is 
practically stationary or reversed. Thus the 
blood flows down through the superficial saphe- 
nous vein through the communicating veins to 
the deep system where it is forced back up into 
the femoral veins, part of which must drop back 
again through the saphenofemoral opening, with 
its deficient protective valves, into the super- 
ficial saphenous vein. This is covered thoroughly 
by Berstein in his discussion on the Trendelen- 
burg tests. 

Any treatment for this condition must attempt 
to obliterate the dilated varices with their reverse 
flow. The blood is then diverted through the 
normal superficial veins and the deep system. 

The earliest mode of treatment was the surgical 
excision, and this is still advocated by many 
surgeons of the present day. The operative treat- 
ment, however, has been unsuccessful in such a 
large percentage of cases, and the mortality has 
been so high combined with postoperative dis- 
ability, hospitalization, and complications, that 
it has been discarded by many of the best sur- 
geons. The Schede operation was the one used 
most often for years and was the most radical. 
The scars from this operation were very dis- 
figuring and unsightly. When done thoroughly, 
however, it gave the most permanent relief. 
The Babcock operation and later the Mayo modi- 
fication of it were satisfactory in many cases. 
These, however, did not care for the collateral 
veins and the percentage of recurrences was high. 

A very thorough discussion of this phase of 
the subject is given in the Johns Hopkins bulletin 
for 1905 ina report by Robert T. Miller, Jr. He 
shows by the gross specimen how the veins have 


1 Read before the Sioux Valley Medical Society, Sioux City, Iowa, January 22, 1929. 
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reformed and how the cut ends of a vein, as in the 
Schede type, will often anastomose across the 
scar with a reformation of the varix. This I 
have often seen. I am positive that the percent- 
age of recurrences, even after the most thorough 
operation, is far greater than any of us have sup- 
posed. 

Operative work should not be undertaken 
in the face of infection of the leg as is done in the 
case of extensive ulcerations. In these cases 
the patient should be kept in bed from 1 to 3 
weeks preparatory to the operation, in the at- 
tempt to bring the infection entirely under 
control. Due to the extensive resection with its 
consequent trauma, the incidence of infected 
wounds in the Schede type of operation was high 
and oftentimes the whole wound would slough 
open. 

Thus it is apparent that any mode of treat- 
ment which avoids complications and oftentimes 
poor end-results, both functional and cosmetic, 
and at the same time saves the patient the long 
period of hospitalization entailed by the opera- 
tive work, is most certainly a great step forward 
in the care and treatment of this condition. This 
advance has been made in the treatment of the 
varices by the use of sclerosing solutions, or the 
so-called “injection treatment.” 

The injection treatment is based on the assump- 
tion that a thorough injury of the intimal lining 
will cause a thrombus to form. Through the 
process of organization of this thrombus a com- 
plete obliteration of the vein will develop with a 
positive and permanent result. If the intima is not 
injured sufficiently, there may be a regeneration 
of the intimal cells with the normal smooth vessel 
lining and thus a regeneration of the vein or in 
other words a “recurrence” of the varicose veins. 
When considered in comparison with the opera- 
tive method the injection treatment is far 
superior. 

In every case there is a theoretical possibility 
of emboli developing and proving fatal. To one 
who does not realize that there is a reverse flow 
in varicose veins it is most certainly logical to 
expect the thrombus, intentionally developed in 
the veins, to break loose and give a pulmonary 
embolus. Clinically, however, this has happened 
so rarely that it no longer causes us any concern. 
The development of sloughs and periphlebitis is 
the result of technical errors and can be entirely 
avoided. 

There need be no failure to obtain a perfect 
result with the injection method if it is continued 
until all the veins have been obliterated. On the 
other hand, if the solution is not brought into 
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contact with the intima of the vein in such con- 
centration as to cause a cloudy swelling of the 
intimal cells with their later sloughing away, 
redevelopment of the vein will occur as a result 
of the reparative efforts of nature. A thrombus 
may form but will not become organized, and in 
this case it will simply be reabsorbed and the 
vein will open up again for the blood stream and 
its reverse flow. 

There are certain veins that demand repeated 
injections and others that will have to be treated 
with stronger and more destructive solutions to 
obtain obliteration. If the treatment is system- 
atically carried out with the obliteration of all 
the collateral vessels, the results will be more 
perfect than with any other method. 

In considering the efficiency of any method 
of treatment and the permanency of the cure 
the question of recurrence must be considered. 
When at the end of any period after treatment the 
patients present themselves with scattered vari- 
cosed veins over the thighs or lower legs we are 
faced with the question: ‘Have these veins 
formed since the treatment or are they recur- 
rences of the old veins formerly treated?” This 
can be told in each individual case only by careful 
records and frequent observation. On this point 
we have come to the decision that if the veins are 
carefully and persistently treated by the more 
stringent method, which we advocate,'! we can 
be absolutely sure that they will never recur for 
they have become nothing but mere fibrous 
cords following the organization of the thrombus. 

If the etiological factor is still active, as might 
be the case when we consider the endocrine 
theory of Sicard, the infection theory of Fischer, 
the continued work at occupations demanding 
long hours standing, or any of the other theories 
presented, then we must expect to have new 
veins formed from the many collaterals present, 
and these cases should not be classed as recur- 
rences after any method. Rather they are a con- 
tinuation of the pathological process, and we will 
have to continue our injection treatment or 
resort to surgery at some future date. Therein 
lies a great advantage of the injection over the 
operative treatment. The first is a simple mat- 
ter compared to another trip to the hospital with 
its attendant disability and expense. 

A questionnaire was sent to 1,000 prominent 
members of the American College of Surgeons 

11 treat the entire group of varices at one time, making separate in- 
jections into scattered loops. The number of injections is limited by the 
particular solution used. In most of my work at present I am using the 
calerose (invert sugar solution, Eli Lilly). The varices that may persist 
and resist the sclerosing effect of this preparation are later treated with 


more caustic solutions. Detailed technique of administration will be 
given in a monograph on this subject now in course of preparation. 
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asking for specific data. Of the 1,000 question- 
naires sent only 125 were returned. On some of 
these the data were so incomplete and insufficient 
- that the reports had to be discarded. Many of 
the others gave only partial replies. It is from a 
summary of these reports that this thesis is 
prepared. 
STATISTICAL DATA 

The questionnaire as sent carried g questions. 
A summary of the replies is given in Table I. 
The author was surprised that admittedly poor 
records were kept by many men and also that 
as a rule but little follow-up data is kept on these 
cases. One hundred and twenty-five replies 
were received but, because of indefinite state- 
ments on some, only 119 groups of answers are 
included. The total number of cases reported 
was 6,771. The number of cases operated on by 
each doctor varied from 6 to 410 with an average 
of 54.16 per surgeon. There occurred 35 post- 
operative deaths from pulmonary embolus or 
0.53 per cent. There was a total of 37 non-fatal 
pulmonary emboli or 0.54 per cent. The most 
thoroughly reported questionnaire gave 2 fatal 
(0.53 per cent) and 21 non-fatal (5.5 per cent) 
emboli in 378 cases operated upon. There were 
28 postoperative deaths due to other causes than 
pulmonary embolus, with a mortality rate of 
0.41 per cent. This gives a total postoperative 
mortality of 0.94 per cent. In reply to question 
4, (the number of days’ stay in the hospital 
following operation), there were 111 replies, with 
an average of 15.1 days. Ninety doctors answered 
the question as to the intervening time from date 
of operation to date of resuming work. This 
gave an average of 34.8 days. The last group of 
questions as to the number of recurrences was 
very poorly answered. Most of the doctors said 
that their follow-up records were very incom- 
plete and others that no attempt had been made 
to keep any record at all on these cases. Only 29 
doctors reported as to recurrences in 1 year and 
22 as to the 5 year period. The recurrence per- 
centage 1 year after operation was 5 per cent, 5 
years after it was 19.2 per cent. 

Let us now consider a similar collection of 
statistics following the injection treatment of 
varicose veins. The most complete discussion 
in the literature on the mortality and other com- 
plications following the injection treatment is 
given by Dr. Carl O. Rice and myself in the 
Journal of the American Medical Association, 
October 13, 1928. In that article we reported a 
collected series of 53,000 cases treated by the 
injection method with only 4 fatal pulmonary 
emboli, or a mortality rate of 0.00754 per cent. 
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TABLE I.—SUMMARY OF INFORMATION 
OBTAINED FROM QUESTIONNAIRE 
Per- 


1 P . centage Replies 
1. Total number of varicose vein . 


cases operated upon............ 6771 ice Cm 
2. Number of deaths from embolus 
following operation............. 35 0.53 19 


3. Number of deaths following opera- 
tion due to other causes than 


postoperative embolus.......... 28 0.41 119 
4. Total number of postoperative 

CS teckuteenataannsiadeencs 63 0.94 I19 
5. Number of cases non-fatal emboli. 37 0.54 119 
6. Average number of days in hos- 

pital following operation......... 15.1 .... III 
7. Average number of days, date of 

operation to date of resuming 

See et ere Be icc. BO 
8. Percentage of recurrences 1 year. .... 5 29 
g. Percentage of recurrences 5 years. . 19.2 22 


In the same report we found only occasional 
notes of non-fatal pulmonary embolus and these 
were so indefinite that we could not use them for 
statistical records. In our own series we have 
never had a single case in which we even sus- 
pected the occurrence of an embolus other than 
the one fatal case reported. 

No statistics could be found on the subject of 
fatalities after the injection treatment other 
than in our former report in the Journal of the 
American Medical Association. Under this head- 
ing of fatalities we must consider those deaths 
due to infection with general septicaemia; poison- 
ing by the fluid injected ; extension of the intention- 
ally produced thrombophlebitis. The latter would 
not occur except that it became secondarily in- 
fected and meddlesome surgery was then done. All 
these points are covered in our article mentioned. 

The injection treatment is an office procedure 
and entirely avoids hospitalization. The pa- 
tient’s legs may become sore if the lesions are 
extensive and the veins are all treated at one 
sitting, but this can be avoided or minimized if 
the patient is treated in stages. The patient 
usually continues with his daily work. Very 
seldom are the legs so sore and painful that he 
wants to go to bed and rest. 

The chances for recurrences after thorough in- 
jection treatment are far less than after operative 
treatment, since the fluid will spread through 
collateral superficial veins which could not be 
easily excised. 

SUMMARY 

The mortality rate from pulmonary embolus 
following the operative care of this condition is 
0.53 per cent as compared with 0.00754 per cent 
following the injection treatment or approxi- 
mately seventy times greater. 
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The number of non-fatal pulmonary emboli 
are almost negligible after the injection treat- 
ment as compared with a frequent occurrence 
after the surgical treatment. 

Following surgery we have 0.41 per cent mor- 
tality from secondary causes such as pneumonia, 
whereas this is rare after the injection treatment. 

Most of the operations are done under general 
anesthesia whereas for the injection treatment 
nothing is required but preliminary analgesic 
tablets. 

The operative care demands an average of 
15.1 days’ stay in the hospital as compared to no 
hospitalization for the injection method. 

The operative cases lose an average of 34.8 
days from their work whereas cases treated by 
injection continue their daily routine. 

I believe that there will be found many more 
recurrences after the operative removal of a few 
of the varicosed segments, which at best can be 
only partial, than after the injection treatment 
when carried out according to the technique 
which we advise. 
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THEODOR BILLROTH 


PRIL 26thof this year marked the hun- 
AN dredth anniversary of Billroth’s birth. 
In the German speaking countries 
Billroth was the most admired and the most 
beloved surgeon of his time. When he died 
in 1894, the medical journals of Europe and 
America paid great tribute to his genius. Bi- 
ographical sketches came forth from many 
renowned surgeons, particularly from his for- 
mer assistants, who found words inadequate 
to describe the love and admiration they felt 
for their great master. Czerny, Gussenbauer, 
Mikulicz, Salzer,Winiwarter, Woelfler, Hacker, 
Eiselsberg, Kappeler, Gersuny, and Narath 
among others were formerly assistants in Bill- 
roth’s clinic, and they not only admired him 
as their master and leader, but loved and re- 
vered him unreservedly. Through them his 
work lives on and is handed down to coming 
generations. 

He was born on the north coast of Germany 
in Bergen on the lovely island of Ruegen, the 
oldest son of a minister, Karl Theodor 
Billroth and his wife Christine, née Nagel. 
Of his ancestors we only know that through 


the grandparents and _ great-grandparents 
Swedish and French blood had come into 
the family. A special gift for music was rec- 
ognizable here and there in his ancestry; 
his grandmother, Frau Wilken, at one time 
filled an engagement at the Berlin opera 
house as soprano. After the early death of 
the father, the widow moved to Greifswalde 
where she had relatives and friends, and 
Theodor entered the secondary school (gym- 
nasium). Music was his hobby and it was 
only due to the practical sense of his mother 
that he did not follow this calling. 
later, however, very thankful for this guid- 
ance of his mother. On the piano and the 
violin he made rapid strides. Even during the 
first semester at the university he spent most 
of his time studying music. It would be hard 
to find a more beautiful and idealistic letter 
in the German literature than the one he wrote 
as a young student to his mother on the occa- 
sion of the visit to Goettingen of Jenny Lind, 
the wonderful Swedish singer. The enthusiasm 


He was 


and ecstasy over this young and charming wo- 
man had no bounds among the students for 
whom she came to sing; but this letter, which 
relates the occasionin all its beautiful details, 
is a jewel for exquisitely rendered vivid de- 
scription as well as for the ability of this 
crystal-clear soul to feel and express the high- 
est degree of happiness. The harmony be- 
tween the sharply observing mind and the great 
loving heart, combined with his outstanding 
artistic talent, reveals itself as a glorious 
symphony, which all through life won the 
heart of all associated with him and exercised 
an irresistible charm upon all who came in 
contact with him. After the first semester in 
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Greifswalde, Billroth went to Goettingen, 
where his fatherly friend, Professor Baum, 
had been called to the chair of surgery. 
Under his guidance he started serious studying. 
For the later semesters of his medical studies 
Billroth went to Berlin, where he was partic- 
ularly attracted by the professors von Langen- 
beck, Schoenlein, Traube. 
The thesis which closed his obligatory studies 
was “De natura et causa pulmonum affec- 
tionis, quae nervo utroque vago dissecto 
exoritur.’’ With this he was promoted Doctor 
Medicinae in September, 1852. He now had 
to absolve the military service, and after this 
and some special studies in ophthalmology 
under his friend Albrecht von Graefe, who at 
that time was at the beginning of his great 
creative work, Billroth visited the clinics of 
Vienna and Paris. 

In the fall of 1853 he returned to Berlin to 
start a private practice; but during the first 
2 months he did not have a single patient. 
He then had the good luck to become assistant 
of Bernhard von Langenbeck, the dominant 
surgical authority of his day in Germany. 
Recognizing that years of experience were 
necessary for fundamental work he at once 
began earnest studies in pathological histology 
which in those days was still little developed. 
Neoplasms in particular became the sub- 
ject of thorough study. 

In 1856 he was promoted lecturer (privat- 
docent) on surgery and pathological anatomy 
and in the fall of that year made a trip to 
Holland, England and Scotland. He was now 
so devoted to surgery and his practical courses 
in operative surgery had become so well fre- 
quented that he rejected the offer of the chair 
of pathological anatomy at the university of 
In 1858 he married Christel 


Romberg, and 


Greifswalde. 


Michaélis, the daughter of the physician to 
the court of Berlin. The following year brought 
him the offer of the chair of surgery at the 
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university of Zuerich, which he held from 
April, 1860 till the fall of 1867. Here he 
entered into cordial relation with a select 
number of scientists and artists, with many 
of whom he remained in friendship and 
correspondence till his last days. There was 
Griesinger, the psychiatrist, Biermer of in- 
ternal medicine, Moleschott and A. Fick, 
the physiologists, Frey and Hermann Meyer, 
the anatomists, Horner, the oculist; and 
Rindfleisch, the pathologist; all of them still 
young and intensely active. In the neigh- 
boring Swiss university towns likewise he 
found Luecke in Bern, with whom he later 
edited ‘‘Die deutsche Chirurgie.” In Basel 
was Socin, the surgeon, and His, the em- 
bryologist. Both remained his intimate 
friends. 

But in spite of the great demands on his 
time, Billroth found opportunity to enjoy the 
arts. Luebke, who came to be recognized as 
one of the foremost authorities in his field, 
lectured on the history of art; Vischer was 
teaching «sthetics. Semper, who like Bill- 
roth later was called to Vienna, was the great- 
est German architect of his day. In Zuerich 
we find that Billroth numbered among his 
friends, Gottfried Keller, Switzerland’s fore- 
most writer, and Brahms and Hegar the com- 
posers. German surgeons like R. Volkmann 
and Esmarch visited him and they became 
fast friends. All this rich intellectual inter- 
course with leading personalities in all 
branches of science and arts was the proper 
soil on which to bring a personality like 
Billroth’s to fullest development. He worked 
with an amazing energy and was interested 
in everything, he found time to play the violin 
in a quartet which he himself arranged, he 
wrote keen criticisms on concerts for the daily 
papers, etc., but his teaching, his hospital 
work, and his investigations in his special 
field always came first. 
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His book entitled General Surgical Pathol- 
ogy and Therapy rapidly became the medical 
bible for the German student, young and old. 
Written in a fascinating, clear and easily flow- 
ing style and presented in the form of fifty 
lectures, it embodied a wealth of original in- 
vestigation and thought. It was soon trans- 
lated into nine foreign languages and Billroth’s 
name spread over the whole civilized world 
as that of a scientist, writer, and teacher. 

He devoted a great part of his time to the 
study of the cause of sepsis, the curse of sur- 
gery. Painstaking investigations in the days 
before it was known how to make pure cul- 


BILLROTH (1829-1894) 


tures were described in reports 6n “cocco- 
bacteria” of sepsis. 

Another one of his publications created an 
innovation of immeasurable value. This was 
a complete report of his clinical work during 
the years 1860 to 1867 while in Zuerich, and 
later in a similar manner he described his work 
at the Vienna clinic. 
sure, had existed before that time, but they 


Some statistics, to be 


had always been on special selected subjects. 
This work, therefore, was an undertaking 
which required the courage of a giant to come 
out in the open in the days of sepsis and hos- 
pital gangrene and describe the whole sur- 
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gical procedure and give results, thus laying 
the whole matter before the public for dis- 
cussion and mutual enlightenment. It en- 
couraged others to do likewise and thus stim- 
ulated open and honest debate. It 
strengthened the ties between the workers 
by establishing the fact that they were all 
working together for the most noble aim of 
helping suffering humanity. The ennobling 
influence upon the between 
medical men is constantly felt and is surely 
one of the most potent factors in creating 
that irresistible attraction of Billroth’s per- 
sonality. Sir William Mac Cormac' says: 
“Few men more than Billroth 
could inspire one with greater sense of com- 
In manner and 


also 


interrelation 


Professor 


bined power and modesty. 
appearance he was most winning and sym- 
pathetic. His pupils and friends alike ad- 
mired and loved him.” 

Twice while in Zuerich, Billroth refused of- 
fers from other universities, one from Rostock 
and another from But when 
Vienna called, he could not resist. 
larger field awaited him; here he had already 
numerous friends and soon felt at home among 


Heidelberg. 
Here a 


the amiable Viennese, “though a certain 
degree of laxity came at times somewhat in 
conflict with his northern German 
tude.”’ Innovations in the collegium of the 
medical teachers were hard to get through and 
often failed. Nevertheless, Billroth rejected 
offers from the Charité in Berlin and from 
the University of Strassburg. Even in 1882, 
when his teacher Langenbeck in Berlin re- 
signed and wished Billroth to be his successor, 
the ties which had been formed in Vienna with 
men eminent in science and arts, proved too 
strong for the temptation to become the leader 
in the country of his fathers. From all parts 
of Europe students and patients swarmed 
to him, though the latter in the beginning 


1Brit. M. J., 1894, Feb. 10. 


exacti- 
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came more from outside than from Vienna 
itself. 

When the Franco-German war of 1870 
broke out he hurried with his friend and for- 
mer assistant Czerny, then professor of sur- 
gery at Heidelberg, to the first battle field at 
Weissenburg, where army surgeons who had 
to move on with the fast advancing troops 
were glad to leave in his charge three hun- 
dred seriously wounded who could not be 
transported. His experience here and later 
in the military hospitals of Mannheim gave 
origin to many valuable advances in the 
treatment and transport of wounded. 

After his return to Vienna we find him 
again in the midst of an amazing amount of 
work. While in Zuerich he had published to- 
gether with Pitha the “ Handbook of General 
and Special Surgery.’”’ Now a monumental 
undertaking and a model of lasting value 
came forth: Die deutsche Chirurgie, by 
Billroth and Luecke. This collective work 
brought him into direct and close relation 
with all the eminent German surgeons, as 
did the editing of the Archiv fuer Chirurgie 
which he later took upon himself. Publica- 
tions in many of the leading medical journals 
appeared from his pen and followed each 
other in rapid succession. It would lead much 
too far to try to do more than indicate the 
wide range of subjects in clinical and path- 
ological investigations, in new operative un- 
dertakings, even in instruction in nursing, in 
historical studies, and in critiques of important 
works of others. The teaching and learning 
of the medical science was itself the subject 
of several publications. 

Besides all this, Billroth, the operating 
surgeon, enthusiastic and yet always re- 
liable, opened new roads through which help 
could be brought to suffering humanity. 
After careful preparation and animal exper- 
imentation he successfully did the first ex- 
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stirpation of the larynx, showed that the 
cesophagus could be resected, and did the first 
successful resection of the stomach for cancer. 
With the last operation he blazed the trail 
to intestinal surgery. To quote once more 
Sir William Mac Cormac (l.c.): “As an oper- 
ator his knowledge and boldness were only 
equalled by his brilliant execution and skill; 
and what he did and the reasons for doing it 
were explained to his overflowing class with a 
rare talent for exposition.” 

His lectures were fascinating for the ad- 
vanced student. The beginner, however, who 
looked for elementary textbook information 
was disappointed. It was not a lecture to be 
taken down into the notebook. The emphasis 
was all on medical thinking and investigating, 
on stating what was definitely established fact, 
and on clearly indicating where unknown ter- 
ritory began. Billroth relates an occurrence in 
his early days of teachingin Vienna. At theend 
of a lecture on lymphomata, in which he had 
emphasized the lack of information as to the 
causes of these formations, an elderly gentle- 
men introduced himself 
and said: ‘‘I am happy to have heard your 
lecture. So truthfully have you spoken to 
your students as seldom happens.” This 
man was Samuel Gross from Philadelphia. 
Billroth added that these words would remain 
cherished by him as one of the finest tributes 
he had ever received. 

His confréres admired him, his students 


stepped forward, 


revered and loved him, but his assistants 
worshipped him. ‘This was due to his ever 
kind guidance, his powerful stimulation to 
greater development by his own enthusiasm 
and perseverance, when he worked from 16 to 
18 hours a day, his generosity in letting them 
work out new thoughts and investigations 
after pointing them out, and finally to his 
fatherly deep personal interest in their wel- 
fare. His assistants filled many of the most 
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coveted chairs of surgery and remained ever 
in close friendship with their teacher. 

Gersuny writes that even in his friendship 
with the artists and musicians, one had the 
impression that it was Billroth who was the 
lavishly proffering one, that he adorned his 
friends with all the gifts of genius and heart that 
he then might love them as though they came 
up to the pictures of his own imagination. 

Honors were showered upon the master 
surgeon by his own and foreign governments 
and by medical societies. Thus, to mention 
American societies, he was a member of the 
Academia Chirurgica of Philadelphia, the 
Pathological Society of St. Louis, and of the 
Societas Chirurgica Americana of Washington. 

It was a great blessing that this sensitive, 
though powerful, personality had most happy 
family ties. His wife, gifted with a fine ar- 
tistic sense, a keen intellect, and a wonderful 
wit and humor, was a real partner and his 
letters to her reveal the rare beauty of their 
relation. Their home in Vienna with its 
princely hospitality saw frequent gatherings 
of select people; particularly in the world of 
music. Billroth himself, as a critic of music, 
was on a par with the leading authorities in 
this field. Johannes Brahms, the composer, 
and Professor Eduard Hanslick, the music 
critic, were on most intimate terms with him. 
Many of Brahms’ compositions, like songs or 
vocal quartets, etc., were heard in Billroth’s 
house for the first time. When the Viennese 
was asked in those days “‘ Who are your great - 
est musicians?” he would reply, “Brahms, 
Hanslick, and Billroth.””. Aphorisms on music 
of a philosophical nature were repeatedly 
written by Billroth, and a few days before 
his death on February 6, 1894 in Abbazia on 
the Adriatic he sent a voluminous manu- 
script to Hanslick ‘‘to be disposed of as he 
may deem fit.” It was published under the 
title “Wer ist musikalisch?” 
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After a severe pneumonia in 1887 Billroth’s 
health never fully returned and he had to re- 
duce his social activities; but the wealth of 
letters, often written in the midnight hours, 
show his undiminished and astounding inter- 
est in all directions, his judgment and _ phil- 
osophy ever sure and deep. At times a sad 
undertone is noticeable. In a letter to Brahms 
(1890) he writes that ‘‘after all, those are the 
happiest who can draw a limit for what they 
want to reach and then comfortably expand 
within these limits. Happiness in the end lies 


in unconscious resignation. To me _ unfor- 


tunately this is not given.” The style and the 
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soul of Billroth’s letters are of such imper- 
ishable beauty that they were gathered and 
published in book form after his death. They 
are a cherished addition tc the best of German 
literature. 

When Billroth’s death the whole 
world of culture was struck with sadness. 


came, 


One of the noblest personalities had gone. 
But that this master surgeon was able to clear 
the road to new lands which his followers 
could develop into rich and fruitful surgical 
fields, this was an immeasurable blessing to 
humanity. Such privilege is reserved for 
giants. ARNOLD SCHWYZER. 
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MASTER SURGEONS OF AMERICA 


NATHAN SMITH 

HE spirit of the pioneer, adventurous and daring, challenging and confident, 

and with that zeal, resourcefulness, untiring energy and more, the signet of 

one born to lead, a constant readiness for self-sacrifice, made Nathan 
Smitha chief among the frontiersmen of American medical teaching and practice. In 
that era when the frontiers not alone of civilization but of knowledge were advanced 
only by the sternest efforts of men of stout hearts he contributed to the progress 
of his profession in this country by active participation in the establishment of 
four of the early medical schools, those of Dartmouth, Yale, Bowdoin, and the 
University of Vermont; the teaching and training of thousands of young men 
who, in their turn, went forth to practice and to train others in the art of healing; 
and the genius which made him pre-eminent among the practitioners of medicine 
in New England. ‘The far-reaching influence of his work and of his character glows 
in the words of praise of one of his many followers who said: ‘ Dr. Nathan Smith 
was one of the most extraordinary medical men this country has ever produced.’’ 

Nathan Smith came of the adventurous and freedom-loving stock of old 
England which emigrated to this country early in the seventeenth century to be 
rid of religious controversies and persecution. The first of his ancestors to arrive 
in America was a Mr. Henry Smith who brought his family and servants to 
Massachusetts in the summer of 1638. That this ancestor was a man of education 
and prominence the term “ Mr.,” denoting a college graduate, indicates, as well 
as the fact that in 1662 he was a representative in the General Court. 

For four generations the descendants of Henry Smith lived and prospered in 
Rehoboth, Massachusetts, where, on September 30, 1762, Nathan Smith was 
born. Then, at some time not long after Nathan’s birth, ties with Rehoboth were 
broken and his parents removed to Chester, Vermont, where John, his father, 
became a pioneer farmer. On the Vermont farm Nathan’s boyhood days were 
spent, his labors the customary ones of a farmer’s son and his pleasures the 
hunting and fishing excursions of a frontier land where dense forest and thick 
undergrowth concealed both wild beasts and Indians. His force of character 
must early have shown itself, for at the close of the Revolutionary War, while yet 
a youth, Nathan served with the Vermont militia to protect inhabitants against 
the Indians, and at the age of eighteen he was promoted from the ranks to a 
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captaincy in his regiment. At some time later he was engaged as a teacher in a 
district school from which we may infer that, true to the traditions of his family, 
his father had not neglected the early education of the boy. 

It was while engaged in this work of teaching that Nathan Smith’s interest 
in medicine was aroused. When Dr. Goodhue, a noted surgeon of the time, came 
from Putney, Vermont, to amputate the leg of a man in Chester, young Nathan 
was among those who gathered to watch the operation and was the volunteer who 
assisted by holding the leg. Nathan Smith told the visiting doctor of his keen 
desire to enter the medical profession and, following his advice, studied industri- 
ously for a year with the Rev. Mr. Whiting, of Rockingham, Vermont. Dr. Good- 
hue then gave him a home and medical tuition in return for necessary work. 
Three years were thus passed until in 1787, at 25 years of age, Nathan Smith 
began practicing medicine at Cornish, New Hampshire, before he had received a 
degree from any of the three medical schools then existing in the United States. 

For two years the young physician practiced at Cornish until, impressed by 
the need and importance of further study, he gave up his work there to attend 
the medical lectures at Harvard where he took the degree of M.B. in 1790. He 
then returned to his friends and his practice in Cornish, and in 1791 was married 
to Elizabeth Chase of that town. Her death occurred about two years later, and 
in 1794 he married her half sister, Sarah Chase. 

Throughout the span of his years Dr. Nathan Smith might have continued 
to reside comfortably and with honor and profit among his Cornish friends. His 
marriage had allied him to a family of more than ordinary means and position; 
as the only physician in the neighborhood he soon acquired a large practice; 
and his knowledge and skill began to win for him repute in distant places. But 
a life of complacent ease was entirely foreign to his nature. Instead, his life was 
one of hardship and self-denial, his independent spirit forcing him to live within 
the bounds determined by his own small income, his practice requiring long and 
arduous days and nights on horseback and in stage coaches. And there was in 
him ardor and energetic restlessness, ambition and a desire to promote the 
welfare of his profession which urged him constantly to new endeavors. He was 
not only a practitioner but a diligent and questing student and he desired to be 
a teacher. 

In 1796, therefore, he submitted to the Trustees of Dartmouth College, at 
Hanover, New Hampshire, a plan for establishing a professorship of the theory 
and practice of medicine in connection with the college. This novel plan, while 
approved by those to whom he presented it, was not acted upon finally before 
another year. During that year, by means of great self-sacrifice and in spite of 
almost insurmountable difficulties, chief of which was his limited resources, he jour- 
neyed to the University of Edinburgh for further study. From Edinburgh he 
went to London where he engaged in hospital work before returning to America. 
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Later, in the fall of 1797, he gave the first full course of medical lectures at Dart- 
mouth, and in 1798 the plan he had originally proposed was adopted. He was 
then appointed a professor ‘‘whose duty it shall be to deliver public lectures 
upon anatomy, surgery, chemistry, and the theory and practice of medicine.” 

The medical school thus established at Dartmouth was the fourth to be 
founded in the United States, and owed not only its birth but its upbringing to the 
one man whose trials and discouragements, met and conquered in its behalf, were 
such that few other men would have persisted. Its first accommodation was a 
small two-story frame structure of four rooms which was used until 1799, when 
a room in Dartmouth Hall was fitted up and given over to Dr. Smith for his use. 
Yet the school flourished and in 1801 forty-five men were attending the medical 
lectures although Dr. Smith’s only assistant was a pupil whom he employed at 
his own expense to give three courses of lectures in chemistry and to help him 
with his practice. In 1803 by personal application to the Legislature of the State 
of New Hampshire, Dr. Smith acquired an appropriation of six hundred dollars 
for medical apparatus for the school, and in the same year the college provided for 
him another room in Dartmouth Hall adjacent to that already in use, the two 
rooms serving for lecture hall, dissecting room, chemical laboratory, and library. 

Excepting for the aid of these gestures in his behalf Dr. Smith carried on the 
work of the medical school through its early years at Dartmouth quite at his own 
expense and by his own efforts. In addition to this burden he maintained his 
home in Cornish and received, during the summer months, a number of students 
at Windsor, Vermont, adjoining Cornish, and gave them private instruction. 
For the expenses of the school and the support of his family he was dependent 
upon the small pay then extracted from medical students and the meagre returns 
from a practice which, though extensive, was far from lucrative and attended 
only under the greatest difficulties. In one of his letters he speaks of attending a 
patient eighty miles above Hanover, in another he refers to an amputation in 
Montpelier, Vermont, and again he writes of a successful cataract operation 
performed in Worcester, Massachusetts. 

It was not until 1804 that Dartmouth College saw fit to grant him a salary and 
to enable him to concentrate his efforts in teaching to one locality. In that year 
the trustees of the college voted him a salary of two hundred dollars a year upon 
the condition that he remove his family from Cornish to Hanover. Early in 
1805, therefore, Hanover became his settled home and there was removed the 
necessity of his journeying to and from Cornish. 

The medical school continued to prosper and in 1810 Dr. Smith was granted 
by the state legislature the sum of three thousand four hundred fifty dollars with 
which to erect a building for the establishment, on the condition that he should 
“give a site for it and assign to the state his anatomical museum and chemical 
apparatus.’’ The state had driven a hard bargain but not one which Dr. Smith 
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was unwilling to accept or even to amplify. In addition to the appropriation, 
it was necessary for him to expend from his own resources one thousand two 
hundred seventeen dollars to complete the work, a building of brick seventy-five 
by thirty-two feet, having two commodious lecture rooms in the two-story 
center and two three-story wings for library and chemical museums. In that year, 
too, the College first employed at his request one of his pupils to occupy the chairs 
of anatomy and surgery, and thus somewhat lightened the burden of the man who 
had for so long carried on the work of the school single-handed. Nevertheless, 
owing to state politics and the poverty of the college, Dr. Smith found clouds 
of difficulty closing in around his work in Hanover, and though he had felt “‘will- 
ing to go to all lengths in sacrificing on the Esculapian altar,’’ he wrote at last 
to a friend that he had determined to sell his talents in physic and surgery to the 
highest bidder. At this time he was, no doubt, influenced by the prevalent 
pessimism surrounding the Dartmouth College case, which was about to be 
launched into its now famous litigation. ‘The tremendous start given by Dr. Smith 
to the medical school at Dartmouth and his skill and energy in carrying on the 
work had spread his reputation far and wide. From the years 1798 to 1828, 
for example, the school at Dartmouth graduated 340 students. 

Dr. Smith left Hanover in 1813, his known ability as an organizer and teacher 
and as a skilled practitioner of medicine and surgery having resulted in a call to 
the new medical school established in the previous year at Yale. He did not 
immediately sever all connections with Dartmouth, however, for he returned to 
Hanover in 1816 to deliver a course of lectures, and his family remained at the 
New Hampshire home until 1817 following the graduation from the college of 
the second son. In addition to his work as “ Professor of the Theory and Practice 
of Physic, Surgery, and Obstetrics” at Yale Dr. Smith rapidly acquired a large 
practice which carried him into every county in the state of Connecticut. 

The impulse given by Dr. Smith toward advancement in the knowledge of 
medicine and surgery extended throughout the country and the necessity for good 
medical schools began to be felt in many states. The University of Maryland 
was first to follow Dartmouth and established its school in 1807. ‘Then, in rapid 
succession, during the next ten years, five other medical schools sprang into 
existence, headed by that at New Haven. In 1820, according to President Allen, 
of Bowdoin College, the first legislature of the new state of Maine passed an act 
establishing and endowing the Medical School of Maine, and he asserts that 
“the creation of this school may be in no small degree ascribed to the fact that 
Mr. Smith had been consulted on the subject of being placed at the head of it.” 
When this new school was opened in 1821 Dr. Smith went to it from New Haven 
for ten weeks and delivered the various lectures with the exception of those in 
chemistry. There were twenty-one young men in attendance at the first course 
of lectures. The next year the number increased to forty-nine. In the year 
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1829 there were nearly a hundred, and Dr. Allen ascribed much of the success 
of the school to the reputation, experience, and skill of Dr. Smith. 

A few months after the establishment of the new medical school at Bowdoin, 
the University of Vermont began its medical department at Burlington and called 
to the professorship of surgery and anatomy, Dr. Smith’s son, Dr. Nathan Ryno 
Smith, through whose exertions, aided by those of his father, the school was 
organized. While still faithfully discharging his duties at Yale and at Bowdoin, 
Dr. Nathan Smith visited the Burlington School and not only delivered courses 
of lectures there, but by constant correspondence with his son, gave it the benefit 
of his wisdom and experience; thus, as the colleague of his son, aiding the estab- 
lishment of a fourth medical school in New England. His son later aided also in 
the establishment of the Jefferson Medical School of Philadelphia, where again 
Dr. Nathan Smith’s services were enlisted and his influence and judgment felt. 

Early in January of 1829 Dr. Nathan Smith was stricken with an illness 
which, though of short duration, left him weak and debilitated. From this 
state he did not entirely recover and on January 26 died at the age of sixty-seven. 
Many and eloquent were the eulogies pronounced upon him by ardent and appre- 
ciative admirers of his character and work. His ripe knowledge and keen obser- 
vation, after a life of study and vast experience, had fitted him not only to become 
the leading physician and surgeon of his day but his rare talent for communicat- 
ing his learning enabled him to instruct thousands of students in the medical 
schools to whose establishment he contributed so much. 

Although it is perhaps as a teacher and organizer of medical schools that he 
is best known today, it is impossible, even in a brief sketch of his life and work, 
to overlook Dr. Smith’s talent as a practitioner. His success in treating patients 
in the epidemic of typhoid, then called typhus fever, which occurred in Hanover 
and the surrounding country in 1812 was remarkable. As early as August of 
1800 he had been practicing vaccination. In 1821 he performed the operation 
of ovariotomy, the second one of its kind, the first having been done nine years 
earlier by Dr. McDowell of Kentucky. Dr. Smith, however, had no knowledge 
of this previous operation. He was also the first surgeon in America to perform 
staphylorrhaphy. In fact, he was the first to perform a number of important 
surgical operations and in this branch of his profession, not less than in medicine, 
he was an innovator and reformer. 

Dr. Smith’s descendants took up and continued his work and it is probable 
that there is hardly a family in the country in which so many of its members 
have adopted the profession of their progenitor. Since his death four sons, nine 
grandsons, six great-grandsons, and one great-great-grandson have practiced the 
art of healing. Thus the influence of his life’s work has been perpetuated and 
his memory preserved within the hearts of men as well as in the schools he founded. 

Joun PoLitarD BowLer. 








THE SURGEON’S LIBRARY 


OLD MASTERPIECES IN SURGERY 


ALFRED BROWN, M.D., F.A.C.S., Omana, NEBRASKA 


THE UNIVERSAL CANONS OF MESUE 


HEN the title of one of the old books on 

medicine and surgery is read, including as it 

does the names of several men of different 
generations, the question at once springs up in the 
mind whether the book should be considered as the 
work of the individual whose name it bears most 
prominently or whether it should be taken rather as 
a collection of the data of the time, possibly by 
several authors, and thus represent a period rather 
than an individual. 

‘The work of Mesue the younger affords a good 
example of the question mentioned. Its title reads 
‘‘Mesue with the exposition of Mundinus concern- 
ing the universal canons, and also with the exposi- 
tion of Christophorus de Honestis concerning its 
antidotary. The additions of Peter of Apponi 
(Abano). The additions of Franciscus of Pied- 
mont.” If we consider the Mesue of the title to be 
Jahja Ben Maseweih Ben Ahmed of Maradin on 
the Euphrates who was the physician of Alhakem II 
at Cairo, and who died in 1015, the period covered by 
the book stretches over more than three centuries 
for Mundinus de Luizzi lived from 1275 to 1326; 
Peter of Abano lived from 1250 to 1320; Franciscus 
of Piedmont flourished about 1330; and Christoph- 
orus de Honestis, the professor of medicine at 
Bologna and Padua, died in 1392. Here then is a 
book, the product of over three centuries, written 
before the invention of printing and handed down in 
manuscript form. How can it be considered the 
work of one man except in the broad interpretation 
of his ideas? The writer cannot be Mesue the elder 
‘Abu Zacharijja Ben Masewaih” who was a product 
of Jondisabur, physician to the Caliph Harun and 
director of the great hospital and school at Bagdad 
during the ninth century, for his work is known and 
his history likewise fairly authenticated. In the 
book this Mesue is referred to under several names. 
In the beginning of the Universal Canons, edited by 
Mundinus, he is referred to as Joannus, son of Mesue, 
son of Hamech, son of Heli; son of Abdela, king of 
Damascus. In the medicine proper he is called 
Joannus the Nazarene son of Mesue—consequently 
he was probably a Christian, and one of the Arabian 
school, serving under Mohammedan rule though 
retaining his faith; and, if the genealogy of the book 
is to be believed, a descendant of the original Mesue, 
who was known also as Janus Damascenus. The 
book was printed at Venice by Bonetus Locatellus 


for Octavius Scotus in 1495 and bears the printer’s 
mark of Scotus. According to the colophon it in- 
cludes all the works of Mesue, here described as 
‘Divine Joannus Mesue.”” The work shows evidence 
of being written after considerable study and com- 
pilation. The ancient authors are constantly referred 
to, even those of the time of writing or shortly be- 
fore, such as the son of Serapion, and Rhazes, who is 
referred to as the son of Zachary. A list of authors 
to whom reference is made would give a list of almost 
all the men who had written up to the time. 

The Universal Canons first takes up diseases of 
the head and continues through the body to diseases 
of the joints and ends with chapters on fevers and 
apostumations. The surgical portion is scattered 
here and there. Ligature of arteries is described 
clearly. For vesical stone, extraction through the 
perineum is advised and technique given. As a 
nose and throat surgeon Mesue is most interesting, 
and his description of removal of polypus seems 
worthy of quotation. “The polypus which is in 
the nose, hard, black, is not easily managed; and the 
soft, putrid, fetid (one) is perhaps not curable. And 
the one which is elongated and hangs sometimes 
outside having a thin slender pedicle, not too deeply 
situated, is cured by cutting next to its pedicle with 
scissors, after which it is grasped and drawn out 
with a tenaculum, and then the incision over the 
part of the pedicle that remains is cauterized either 
with a hot iron or caustic medicaments. This is 
repeated many times as is done for mundification of 
the body after phlebotomy. And when haste is 
requisite cauterize until there is a flow of fluid from 
the nose as is stated in the part which treats of the 
cure of catarrh and coryza. If, however, the polypus 
descends through the foramen of the palate to the 
palate and throat, draw it similarly with a tenacu- 
lum, cut its root with a hot scissors, when it is 
cured with caustic medicines as I have said before. 
If, however, its incision can not be done easily in 
the manner I have described, then take two or three 
hairs of a horse’s tail and twist each of them by itself, 
then retwisting make as if one hair and make in it 
three or four knots. It is placed in the nose with a 
lead needle and passed with it to the foramen of the 
palate and is drawn through the palatal opening 
easily until the hair comes out through the foramen 
of the palate. Then grasp each end of the hair and 
draw it to and fro after the manner of a saw until 
all the flesh is cut through and if any remains do as 
is stated above.” 
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REVIEWS OF NEW BOOKS IN SURGERY 


REVIEWS OF 


ORSDIKE’S little book on Sterility in Women; 

Diagnosis and Treatment: is distinctly a reflec- 
tion of painstaking practice of a practical physician. 
In it the author wastes no space with lengthy 
quotations from the literature but includes brief 
discussions of those procedures which he has found 
usable. His plan of investigation of the childless 
woman and her husband as described is orderly, 
adequate, and thorough. None of his methods is 
open to criticism, an exception being his criterion of 
safety in the performance of the Rubin patency test. 
In reference to the latter he says that he does “not 
hesitate to employ a pressure of 300 millimeters of 
mercury provided the patient is conscious and 
tolerates it.”” He further states that if a pressure of 
300 millimeters is reached that he believes the tubes 
are definitely closed unless the uterus lies in com- 
plete retroversion. The reviewer agrees with Rubin 
and other authorities who maintain that the maxi- 
mum pressure should not exceed 200 millimeters of 
mercury. Perfectly normal tubes are usually patent 
at low pressures (40 to 100 millimeters), although 
repeated tests, antispasmodics, or change in posture 
may be needed to determine the fact. Greatly in- 
creasing the pressure often tends to call forth greater 
muscle spasm. 

The book contains a number of illustrations, 
among them many prints of X-ray films taken in 
cases in which lipiodol was injected. The author 
wisely warns that unless great care is taken in the 
interpretation of the X-ray negatives conclusions 
may be erroneous. Considerable experience is 
needed and often repeated examinations are required 
before the results can be evaluated. His results with 
gas inflation of the tubes and those after lipiodol are 
summarized and compared. Fifteen women became 
pregnant out of 100 in whom he made the Rubin 
test. Forty-seven of the 100 were patent. On the 
other hand, 14 women became pregnant of 67 in 
whom lipiodol was used. Forty-one of this group 
were patent to lipiodol. The author concludes that 
when all fallacies and objections have been taken 
into account, there can be little doubt that these 
two methods have earned an important place in 
both the diagnosis and the treatment of sterility. 
Forsdike’s investigations and his conclusions are in 
accord with those of most investigators on the sub- 
ject, and his book will be found to be of interest 
and value. iF. S. 


fhm Textbook of Urology® is intended primarily 
for the use of students and practitioners and 
attempts to “present the subject in the simplest 


1 STERILITY IN WOMEN; DIAGNOSIS AND TREATMENT. By Sidney 
ew York: 


Forsdike, M.D., B.S. (Lond.), F.R.C.S. (Eng. and Edin.). 
William Wood & Company, 1928. 


2 TexTs0oK OF URroLoGcy; For STUDENTS AND PRACTITIONERS. B 
Daniel N. Eisendrath, M.D., and Harry C. Rolnick, M.D., Philadel- 
phia and London: J. B. Lippincott Company , 1928. 
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possible manner.’”’ The book serves these purposes 
well and will undoubtedly make an excellent text 
for medical students to follow. The subject matter 
is logically arranged and treated with clarity of 
expression. Throughout the text the more important 
items of each paragraph are printed in bold-faced type. 

The book is nicely and profusely illustrated. In 
many instances the gist of the subject matter is 
clearly depicted by diagrams which should prove to 
be especially helpful in teaching. 

The first eleven chapters deal with the urologic 
subjects of more or less general interest, such as, 
anatomy and physiology, terminology, instruments, 
minor technique, cystoscopy, radiography, labo- 
ratory methods, anesthesia, and the methods of 
urologic study. These chapters are well done. The 
chapters devoted to terminology and urologic study 
will probably be of definite aid to students. 

The next ten chapters quite thoroughly cover the 
subjects of gonorrhoea and venereal ulcers. 

Following this, the various urologic diseases are 
anatomically arranged. The discussion of each dis- 
ease is sufficiently complete without being lengthy 
and the arrangement is good. The debatable sub- 
jects, especially those related to treatment, are usu- 
ally presented in an unbiased manner, although 
the authors seem somewhat too enthusiastic to the 
reviewer concerning the value of vasotomy in the 
treatment of chronic prostatovesiculitis. The bib- 
liography is not intended to be complete but the 
more important references are given. 

The last part of the book is devoted mainly to 
operative technique but also includes chapters on 
postoperative complications, anuria, and the inter- 
pretation of hematuria, and pyuria. The various 
operative procedures are well illustrated and 
described in sufficient detail. 

Unfortunately a few minor typographical errors 
have been allowed to appear in the text, but the 
book can well be recommended as an excellent text- 
book of urology. 


HE monograph of Marriott’s,* which consists of a 

series of six lectures given before the San Diego 
Academy of Medicine, is a valuable and practical sum- 
mary of recent advances in chemistry with their 
practical application to their everyday use in 
medicine. It is deserving of a large and wide distri- 
bution. Recent graduates of medicine probably will 
find it less instructive than those of a few years back 
because of their more thorough training in physio- 
logical chemistry and by reason of the very recent- 
ness of so much of the knowledge touched upon in 
these lectures. It could, however, be used as an ad- 
junct text in many medical schools as a review and 


3 LectTuRES OF THE SAN Dieco ACADEMY OF MEDICINE, SERIES OF 
1927: Recent ADVANCES IN CHEMISTRY IN RELATION TO MEDICAL 
Practice. By. W. McKim Marriott, B.S., M.D. St. Louis: The 
C. V. Mosby Company, 1928. 
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summary with more practical applications than are 
usually given to the student at the time he is given 
his work in chemistry. 

The first lecture logically concerns itself with a 
discussion of the basic chemical considerations so 
that later descriptions will be understood. This is 
given in the simplest possible way by use of terms 
and comparisons which are more easily grasped by 
those of us who are less highly trained in chemistry. 
The second lecture is probably one of the most 
valuable. It covers acidosis and alkalosis. So much 
misconception has existed as to what constitutes 
acidosis and its various types, and so much mis- 
placed therapy has been used in consequence that 
this chapter is particularly instructive. Alkalosis 
is hardly thought of by the average practitioner and 
the danger of the use of alkalis at the wrong time 
cannot be overemphasized. Lecture III on the 
“Chemistry of the Blood” covers, the explanation of 
many clinical conditions, such as cyanosis and 
anoxemia. It explains, as far as known, the relation- 
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ship of the various blood constituents and the 
effect of one upon another. Many valuable clinical 
applications are brought out. Lecture IV on food 
and metabolism has in its thirty-three pages more 
condensed and practical knowledge than hundreds 
of pages of similar descriptions in other works and 
articles. It is most graphic in a simple explanation 
of the therapy of diabetes. Lecture V is a continua- 
tion of the above taking in vitamins and diets. A 
sane warning of the fallacies of diet fads is given and 
the uselessness of expecting marvelous results from 
the use of concentrated forms of vitamins where the 
intake in foods is already adequate is pointed out. 
Lecture VI is on the endocrines, and here too a 
warning is given in expecting too much at the 
present time from the use of any but the proved 
gland therapies. 

It is to be hoped that this little book will do much 
to help many in a better understanding of the great 
volume of work being done along chemical lines. 

G. N. K. 
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PLANS FOR THE 


“HE surgeons of Chicago, under the leader- 
ship of a strong and representative com- 
mittee of clinicians, are planning a highly 

attractive program of clinics and demonstrations 
for the entertainment of Fellows of the College 
and their guests at the nineteenth annual Clinical 
Congress of the American College of Surgeons to 
be held in Chicago, October 14-18, 1929. All de- 
partments of surgery—general surgery, gyne- 
cology, obstetrics, orthopedics, urology, and 
surgery of the eye, ear, nose, throat, and mouth— 
will be represented in this program. Clinics and 
demonstrations will be scheduled at the following 
hospitals: 

Mt. Sinai 


John B. Murphy 
North Chicago 


Alexian Brothers 
Augustana 
Billings Memorial 


Chicago Memorial Passavant 
Children’s Memorial Post-Graduate 
Columbus Presbyterian 
Cook County Ravenswood 


Michael Reese 
St. Anthony’s 
St. Bernard’s 


Eye, Ear, Nose and Throat 
Evangelical Deaconess 
Garfield Park 


Grant St. Joseph’s 
Henrotin St. Luke’s 
Illinois Central St. Mary’s 
Illinois Eye and Ear Infirmary South Shore 
Illinois Masonic University 


Jackson Park 

Lake View 
Lutheran Deaconess 
Lutheran Memorial 
Lying-In 

Mercy 


Washington Boulevard 
Wesley Memorial 

West Side 

Frances E. Willard 
Women’s and Children’s 


The program will also include demonstrations in 
the laboratories at the medical schools: North- 


Loyat Davis, Secretary 
Putri H. KrREUSCHER 
Epwin McGInNNIS 
DALLAS B. PHEMISTER 
ALFRED A. STRAUSS 


1929 CLINICAL CONGRESS IN CHICAGO 


western University, University of Chicago, Uni- 
versity of Illinois, Loyola University. 

Operative clinics and demonstrations in the 
hospitals are scheduled for Monday afternoon 
and for each of the four following days. A pre- 
liminary clinical program is to be published in 
an early issue of SURGERY, GYNECOLOGY AND 
OBSTETRICS. 

At the first formal session of the Congress, the 
Presidential Meeting, to be held in the grand ball- 
room at the Hotel Stevens on Monday evening, 
the president-elect, Major General Merritte W. 
Ireland, surgeon general of the United States 
Army, will be inaugurated and will deliver the an- 
nual address. On this occasion Professor D. P. D. 
Wilkie, of Edinburgh, Scotland, will deliver the 
Murphy Oration. Programs for a_series of 
scientific meetings on Tuesday, Wednesday, and 
Thursday evenings are being prepared by the 
Executive Committee of the Congress. At these 
sessions eminent surgeons of the United States 
and Canada and distinguished guests from abroad 
will present papers dealing with surgical subjects 
of present-day importance. The annual Con- 
vocation of the College, at which the 1929 class 
of candidates for fellowship in the College is 
to be received, will be held on Friday evening. 

The Congress opens at 1o o’clock on Monday 
morning with the annual Hospital Conference in 
the grand ballroom of the Stevens Hotel. For 
the conference an interesting program of papers, 
round table conferences, and practical demonstra- 
tions dealing with many of the problems related 
to hospital efficiency is being prepared. Sessions 
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will be continued on Tuesday and Wednesday. 
This conference is planned to interest surgeons, 
hospital trustees, executives, and personnel gen- 
erally, and an invitation to attend is extended to 
all persons interested in the hospital field. 

General headquarters for the Congress will be 
established at the Stevens Hotel, located on 
Michigan Avenue between Seventh and Eighth 
Streets, where the grand ballroom and many other 
large rooms have been reserved for the exclusive 
use of the Congress for scientific meetings, con- 
ferences, registration and ticket bureaus, bulletin 
boards, exhibits, executive offices, etc. The grand 
ballroom will be utilized for the evening meetings, 
hospital conferences, and other large gatherings. 

An application for reduced railway fares on 
account of the Chicago meeting is pending, and 
at this time it seems assured that a rate of one and 
one-half the regular first-class one-way fare will 
be in effect from all points in the United States 
and Canada. 

In recent years a number of fine large hotels 
have been built in Chicago, among which is the 
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Stevens with its more than 3000 guest rooms. 
Ample first-class hotel facilities are available, 
many of the hotels being located within short 
walking distance of the headquarters hotel. 


LIMITED ATTENDANCE 


Attendance at the Chicago session will be 
limited to a number that can be comfortably 
accommodated at the clinics, the limit of at- 
tendance being based upon the result of a survey 
of the amphitheaters, operating rooms, and 
laboratories in the hospitals and medical schools 
to determine their capacity for accommodating 
visitors. Under this plan it will be necessary for 
those who wish to attend to register in advance. 

Attendance at all clinics and demonstrations 
will be controlled by means of special clinic 
tickets, which plan provides an efficient means 
for the distribution of the visiting surgeons among 
the several clinics, and insures against over- 
crowding, as the number of tickets issued for any 
clinic will be limited to the capacity of the room 
in which that clinic will be given. 








